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The G.E.C. now makes available the new 
‘‘Q” Meter. The instrument is designed 
on an entirely new principle which allows 
far greater accuracy than has hitherto 
been achieved in ‘‘Q’’ measurement. 

Full particulars of the High Frequency 
Model, which can be supplied immediately, 
are available in Leaflet No. X145—on 
request. 
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The Importance of Independent Journals 
‘equest. 


In the middle of the nineteenth century British scientists 

wr \w'> followed unorthodox lines had often very great 

AN dificulty in getting their work published. The Royal 

Society acted as though it were suspicious of work outside 

the recognised traditions and the young British Association, 

CO.,LTD. in spite of a more radical consciousness, also suffered 

from the same tendency. With the result that scientists who 

‘strayed far from the beaten path found themselves in 
difficulties. 

The classic case is that of Joule, whose main papers, 
in his most creative years, were read to the Royal Society 
or the British Association, but these bodies found them 
worthy of publication as abstracts only. And thus we find 
‘that his discovery of the C?R law for the heating effect of 
electric currents, his first enunciation of the mechanical 
equivalent of heat and the superb paper in which he 
reinforced this new conception from the condensation and 
expansion of gases were published, not in the august 
Phil. Trans. of the Royal Society or the respected Reports 
of the British Association, but in an independent journal, 
the Philosophical Magazine. 

The Phil. Mag., as it is affectionately called, was far 
more receptive to unorthodox work, because it was edited 
and published privately; it was independent of the great 
scientific organisations and their traditions. This year it 
elebrates its 150th anniversary. It was not the first inde- 
Sendent journal of its type in Britain, for it began as a 
<opy of the similar Nicholson's Journal, founded a year 
‘arlier. In its early days its quality was lower than that of 
\Vicholson’s Journal and the somewhat later Annals of 
"hilosophy, but it survived and absorbed both these and 
stew steadily in stature. By the middle of the century many 
} Y /Mportant papers were appearing in the Phil. Mag., and it 
\ layed a specially important role in giving a place of publi- 

“| ation to the unorthodox men who were revolutionising 
(| hysics. 

But perhaps its most glorious days are the last few years 

pf the nineteenth century and the first two decades of the 


C.2 | . 


The Progress of Science 


twentieth. In 1897 it carried Thomson’s first full statement 
of the discovery of the electron (though this followed the 
preliminary statement he made in a Royal Institution 
lecture). In the following years Rutherford and Soddy 
published there many of the papers which served to eluci- 


date the nature of radioactivity. Indeed most of Ruther- 


ford’s most revolutionary work, up to and including the first 
artificial transmutation of an element, was published in 
the Phil. Mag. 

In celebration of its 150th birthday the journal has 
published a special commemoration number. This does 
not tell us much about the Phil. Mag. itself, but contains a 
most valuable collection of papers on the history of science 
in the century preceding its birth. 


Mathematical Magic 


THREE hundred years ago there appeared a book called 
Mathematical Magic by John Wilkins (1614-72), a book 
which well illustrates the transitional nature of English 
thought at the time, reflecting the confusion that resulted 
from the mingling of the old scholastic and new scientific 
outlooks. In it one finds quotations from classical authors 
balanced, as evidence, against the results of experience and 
experiment, cr simple expositions of elementary mechanics 
contrasting with schemes that now seem utterly fantastic. 

The first part of the book is a fairly sober discussion 
of the properties of the lever, wheel, pulley and other 
simple machines, together with their applications. The 
author is always concerned to show the very great powers 
of these mechanical instruments and chooses for that 
purpose imaginary examples which are, to say the least, 
strained. Thus he devotes a chapter to proving that “‘it is 
possible by the multiplication of these, to pull up any 
Oak by the roots with a hair, lift it up with a straw, or 
blow it up with one’s breath, or to perform the greatest 
labour with the least power’. 

The latter half of the book, under the title ‘“‘Daedalus: 
or, Mechanical Motions’’, is mostly concerned with power- 
driven machinery. It begins with already familiar machines 
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such as the water-wheel, windmill and clock, but soon 
passes on to more speculative projects like the submarine, 
flying machines, and the possibilities of perpetual motion. 
On these matters his ideas are naturally often very wide of 
the mark, but they are at least typical of the modern end 
of the revolution then in progress in that he places his 
faith, not in the old magic but in ‘mathematical magic’— 
in other words, applied mechanics. Thus in regard to 
flight he seriously discusses four possible methods: “*1. By 
Spirits or Angels. 2. By the help of fowls. 3. By wings 
fastened immediately to the body. 4. By a flying chariot.” 
He quotes, without adverse comment, several alleged 
flights made with the aid of witches or angels, but con- 
cludes that they are of no help towards solving the problem, 
since it must be done by natural and artificial methods 
which are under our control. His eventual conclusion is in 
favour of the flying chariot as most likely to bring success. 
And though his discussion of the power required for 
flight is very inadequate, the fact that he makes this the 
centre of the problem is typical of the nascent modern 
outlook. 

In some ways the most interesting part of the book is 
that devoted to the submarine. A working submarine, 
propelled by oars, had been demonstrated on the Thames 
some years earlier by Cornelius Drebbel. Wilkins is there- 
fore in a position to pass on to discuss the problem of 
transforming it from an interesting curiosity into a valu- 
able mechanism. He works out devices for loading and 
unloading the submarine under water, and for underwater 
propulsion and navigation. He faces respiration as the 
most difficult problem, but his suggestions for its solution 
are woefully inadequate—after a couple of pseudo- 
scientific proposals he falls back (in a way that is typical 
of the old rather than the new thought) on a report that a 
French diver had discovered a way of keeping alive on very 
small quantities of air. Then he passes on to consider the 
uses and advantages of a submarine. It enables secret 
journeys to be made; it is safer than surface navigation, 
since tides and tempests do not affect the depths; it will be 
of great use in naval warfare; it may be used for under- 
water experiments (for example in measuring the speed 
with which light bodies ascend in water), and for explora- 
tion; it will teach us new ways of catching fish; it will 
help to raise the sunken treasures, as well as the corals 
and pearls that grow naturally in the deep. Thus far he 
has been near the truth in prophecy, but he ends—typical 
of both Wilkins and his times—with an extravagance that 
far outruns even the ideas of 1948, when he suggests that 
‘Several Colonies may thus inhabit, having their Children 
born and bred up without knowledge of land, who could 
not chuse but be amazed with strange conceits upon the 
discovery of this upper world.” 

‘This book had a great influence in its day as a kind of 
elementary text-book, and it reached a fourth edition in 
1691. John Wilkins was himself no great scientist, but he 
was a competent scholar, and a great teacher and educa- 
tional organiser. A Puritan, he was appointed Warden of 
Wadham College, Oxford, in 1648, after the purge which 
removed the Royalists. At Oxford he was one of the central 
figures in the ‘Invisible College’ which was the precursor 
of the Royal Society; later he was among the most active 
founders and early members of the Royal Society. His 
works were always coloured with what seems, at least to 
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us, to be fantasy, but it is very difficult to know when he 
was serious and when he was merely enjoying speculation, 
Thus in an earlier work he had discussed the possibility 
of a voyage to the moon. The eccentric Duchess of New. 
castle, herself the authoress of many fantastic ideas, asked 
him where she might feed her horses on the way, to which he 
replied, ““Your Grace could not do better than stop at one 
of your castles in the air.” 


Latest Purge of Russian Geneticists 


A SESSION of the Lenin All-Union Agricultural Academy, 
attended by approximately 700 delegates, was held in 
Moscow from 31 July to 7 August of this year. Excep. 
tional importance was attached to this session and detailed 
accounts of it were published daily in Pravda, occupying 
in all about fifteen full pages. 

The session was opened by a long report read by the 
President of the Academy, Academician T. D. Lysenko, 
and entitled “On the Situation in Biological Science”, 
The editorial in Pravda of August 12 comments as 
follows: 

T. D. Lysenko has shown that there exist in biological 
science two diametrically opposite schools of thought: one 
progressive, materialistic, known by the name of its founder, 
the great ‘changer of nature’, 1. V. Michurin, and the other 
reactionary, idealistic, founded by bourgeois biologists 
Weissman, Mendel and Morgan. ... The struggle between 
the two schools is the struggle of dialectics against meta- 
physics, of science against mystics. It is one of the forms 
of the ideological class struggle... . 

Unfortunately some of the Soviet biologists (I. 1. Schmal- 
hausen, B. M. Zavadovsky, A. R. Zhebrak, N. P. Dubinin 
and others) who represent the Weissman- Morgan school, have 
separated themselves from the vital interests of the Soviet 
people. . . . Instead of helping to solve urgent tasks the) 
retard the progress of agricultural science. Their 
scientific activity is often worse than complete inactivity. ... 

The crucial question raised by Lysenko was whether 
characteristics acquired by an organism during its lifetime 
could be transmitted to its offspring or, in other words, 
whether the qualitative changes in the nature of animals 
and plants depend on the conditions of life acting upon 
them—i.e. whether giraffes got their long necks through 
stretching to reach high leaves! 

‘The Michurin school, said Lysenko, ‘relying on facts, 
affirms this dependence. The Mendel-Morgan school 
without any proof rejects it. 

In order to show the scholastic nature of the latter 
teaching, Lysenko quoted extensively from the writings of 
Weissman and his followers, including articles on heredity 
by T. Morgan and on genetics. by Kesl* in the 1945 
edition of the Encyclopedia Americana. 

Furthermore, continued Lysenko, Mendelism-Morganism 
having accepted the theory of spontaneous, totally uncon- 
trollable and unpredictable mutations, has undermined the 
very basis of science. All the so-called laws of Mendelism- 
Morganism, Lysenko said, are based exclusively on the 
idea of chance... . The living nature is regarded as a chaos 
of casual disconnected phenomena outside any necessary 
relationships and laws. Chance reigns everywhere. . . : 
Science which does not give any clear perspective, any 

* Translation from Russian: Castle? Cassell? 
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Prof. P. M. S. Blackett 
Prize for Physics 


orientation, any assurance in the possibility of attaining 
definite practical results, has no right to be called science. 

Lysenko concluded his ‘report’ by calling upon all 
scientific workers to follow Michurin’s teaching and devote 
all their energies to further raising of agriculture and 
animal breeding in the Soviet Union. 

The meeting was carefully organised so that Lysenko 
was followed by numerous speakers supporting his point 
of view and elaborating the charges against the ‘Anti- 
Michurinists’. A different note was struck by Academician 
M. B. Mitin who gave an analysis of the philosophical 
foundations underlying the ‘Anti-Michurin’ conception 
and compared them with the idealistic philosophy of 
Bogdanov and Bukharin. 

The opponents of Lysenkoism did not remain silent, 
and deserve great praise for their rash courage. Some of 
them maintained that the accusations against them were 
based on various misunderstandings (e.g. Academician 
I. I. Schmalhausen); others, like Academician Zhukovski, 
for instance, recanted, as Galileo recanted, and admitted 
‘mistakes’, and there were also those who vigorously 
defended themselves. 

For example, S. I. Alikhanyan, Reader at the Moscow 
University, insisted on the necessity of different trends in 
Scientific work if true discoveries were to be made. 

Doctor of Biological Sciences I. A. Rapoport stated bluntly 
that ‘the principle of natural selection is incompatible with 
Lamarckism and in fact contradicts it. Lamarckism in the 
form in which it was rejected by Darwin and is now accepted 
by T. D. Lysenko is a conception which leads to errors.’ 

Academician V. S. Nemchinov said: ‘I regard the chromo- 
some theory of heredity as a part of the golden fund of 
science and I continue to hold this opinion. ... Those who 
have stated here that 1, as the Director of the Timiryazev 
Academy, am responsible for its work are quite right; I 
consider that the line taken by the Academy is correct.’ 

Academician B. M. Zavadovsky protested against ‘‘un- 
critical acceptance of everything that has been written or 
said by T. D. Lysenko,’’ and claimed the right, ‘‘belonging 





Dr. Paul Muller 
Prize for Medicine 


325 


PRI ZEWINNERS* 





Dr. Arne Tiselius 
Prize for Chemistry 


to all Soviet citizens, of criticism and self-criticism, irre- 
spective of the persons concerned. . .. The wholesale 
discrediting of any scientist who happens to disagree with 
a work or a statement of T. D. Lysenko appears to be a 
denial of this right.”’ 

In spite of all, Lysenko’s ‘report’ was adopted by the 
session. Lysenko had dropped the sinister hint that the 
‘report’ was approved by the Central Committee of the 
Communist Party of the U.S.S.R. 

In Pravda of August 15 a long letter is published by 
Professor A. R. Zhebrak in which he refutes some of the 
charges brought against him, and goes on to state that 
since the ‘report’ has been approved by the Central 
Committee of the Party, he, as a member of the Party, 
feels bound to modify his attitude on a number of points. 
The letter is accompanied by a lengthy editorial comment, 
criticising his arguments. 

The last word in this controversy was said by the Praesi- 
dium of the Academy of Sciences of the U.S.S.R. who at 
their meeting on August 26 adopted a resolution condemning 
past inactivity of the Academy and taking a number of 
decisions intended ‘‘to reconstruct research work in biology 
and turn biological sciences into a powerful weapon for 
modifying living nature in the interests of building a com- 
munist society.”’ 

Among the measures agreed upon are the following: 

(1) ACADEMICIAN L. A. ORBELI, Secretary of Biological 
Sciences Section, to be relieved of his duties. His duties to 
be carried out temporarily by Academician A. I. Oparin. 

ACADEMICIAN T. D. LYSENKO to become a member of 
the Bureau of the Biological Sciences Section. 

(2) ACADEMICIAN I. I. SCHMALHAUSEN, Director of the 
Institute of Evolutionary Morphology, to be relieved of his 
duties. 

(3) To close down the Laboratory of Cytogenetics 
directed by N. P. DUBININ for its anti-scientific attitude, 
and absence of results for several years. 

* Biographical details of this year’s Nobel Prizewinners will appear 
in Our next issue. 
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To the President, the Secretary and the Membership materialism” represented by Prezent, with their faith 
of the Academy of Sciences of the U.S.S.R. in the inheritance of acquired characters, must lead 
inevitably, and indeed by the admission of some of It is fort 
* Leyes » 1933, — Academy of Sciences of oa their adherents, to the same dangerous Fascistic that the r 
aor Gren ee diploma, signed by its venerab ° conclusion as that of the Nazis: that the economically construc! 
P resident, Karpinsky, and its Secretary ‘ Volgin, less advanced peoples and classes of the world have behaviou 
stating that I had been elected a “Corresponding —_—jecome actually inferior in their heredity. The Nazis aoe ans 
Member - In acoEpung this election, I realised that would have the allegedly lower genetic status a are no e: 
it was signal honor, inasmuch pede: Academy had cause, while the Lysenkoists would have it an effect, biologist: 
. long and most distinguished tradition of meer fic of the lower opportunity of the less fortunate groups Scale up 
achievement and pte id and was still seannseresnannar ned for mental and physical development, but in either unable tc 
wwe high standards and in fact greatly expanding its case a vicious circle is arrived at, which objective and it w 
valuable work. Although for nearly a decade | geneticists do not concede. Objective geneticists, on capacity 
have not been coms your publications, [ must cunrwend the contrary, having established the existence of a nourishn 
that I am still on your rolls, since I have received no separate material of heredity, which is not in- ported a 
information to the ———- fluenced in any corresponding way by modifications on volun 
The deep gueegher which Ihave held a of the phenotype, or bodily characteristics of tion as Si 
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eS of your Praesidium in dropping, presumably mental traits, there are very variable environmental In the 
for their adherence to = such notable influences, such as differences in tradition, education, distortior 
nog-yuanntgudatel mans eminent physiologist, Orbeli, nutrition, etc., which have pronounced and systema- for this, 
and your most epee student of morphogenesis, tic effects upon the development of these characters. The first 
Schmalhausen; in abolishing the Laboratory of In truth, genetics is so fundamental and so central height ar 
Cy SOgeENEHCS of ee ee ee es to all fields of biological science, and even of social portion 1} 
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the charlatan Ly senko, whom some y a a oe established principles from the body of science as a 880 feet 1 
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Peres Same Oe did many of those who posed as genetics, for processes must then be invoked which sufficient 
Scientists in Germany under the domination of the are contradictory to the workings of matter. is also ti 
Nazis. In both — the attempt was made to set Under the circumstances above set forth, no self- and hor! 
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that of the world in general, in contravention of the cist, if he still retains his freedom of choice, can vertical s 
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(4) Close down the LABORATORY OF BOTANICAL CYTOLOGY (6) To check up on personnel of scientific establishments mathem: 
for the same reasons. and editorial boards of scientific publications so as to remove included 
(5) To reconsider plans for scientific research in 1948-50, the adherents of the Weissman-Morgan genetics and bring by a jet « 
with a view to developing Michurin’s teaching and subordi- in followers of Michurin’s progressive teaching. “the slip 
nating research to the needs of the country’s economy. The Praesidium also sent a letter of greeting to Stalin. 
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Tidal Models 





A. W. HASLETT, M.A. 


It is fortunate for the mental peace of a seaside holiday 
that the rivers, dams and other waterworks then commonly 
constructed are not required to mimic too closely the 
behaviour of any real river; for the problems of scale are 
never easy, and river models, whether tidal or otherwise, 
are no exception. The difficulties are of a kind to which 
biologists as well as model engineers are well accustomed. 
Scale up a mouse to the size of an elephant, and it will be 
unable to stand. Reduce an elephant to the size of a mouse, 
and it will have an excessive length of intestines. The 
capacity of legs to support, and of intestines to absorb 
nourishment are properties of area; the weight to be sup- 
ported and energy requirements during movement depend 
on volume and therefore increase more rapidly in propor- 
tion as size is increased. Difficulties of the same kind arise 
with practically any form of research in which models are 
used, and the science of model experiments consists in the 
adjustment of conditions in such a way that useful con- 
clusions can in fact be drawn. 

In the case of a river or tidal model, some degree of 
distortion is a practical necessity. There are three reasons 
for this, all of which apply to any form of water model. 
The fifst and most obvious is that, if differences in water 
height are to be measurable, they must be greater in pro- 
portion if the model is a smaller one than the horizontal 
scale would imply. In a model with a horizontal scale of 
880 feet to an inch, a difference in level of 8-8 ft.—compar- 
able with the movement of tides—would appear in pro- 
portion as a change of only one-hundredth inch which in 
moving water would be incapable of measurement. The 
second reason is less immediately evident, but no less 
important. It is that, with river flow for the most part 
turbulent, it is a first requirement that there should be 
sufficient movement in the model to produce a flow which 
is also turbulent, and this will not be the case if vertical 
and horizontal dimensions are reduced in the same pro- 
portion. For both these reasons some exaggeration in 
vertical scale compared with horizontal is therefore neces- 
sary. A third argument, which reinforces this conclusion, 
is that if all dimensions were to be reduced in the same 
proportion, the dimensions of small excrescences in the 
bank of the river would become so infinitesimally small as 
to require the use of an impossibly smooth material in the 
building of banks. But if vertical differences in the model 
are exaggerated, then the greater rate of flow can be made 
to give the required compensation. 

The first river models, for use, are believed to have been 
built in France about 1875. But the introduction of reason 
into the design of both river and tidal models was due to 
Prof. Osborne Reynolds of Owens College, Manchester— 
later to become the Victoria University of Manchester. 
He was an engineer who approached his subject through the 
unusuai sequence of workshop experience, followed by the 
mathematics tripos at Cambridge. His published papers 
included such varied subjects as “the suspension of a ball 
by a jet of water’’, “‘the electrical properties of clouds’ and 
“the slipperiness of ice’. But he is chiefly remembered by 


name for his work on fluids: on the behaviour of lubricants 
on bearings, the conditions determining turbulent or non- 
turbulent flow, and on tidal models. The question of 
turbulent flow, as already mentioned, has a bearing on 
model design and it was by this route that he approached 
the subject. 

His first model was of the Mersey estuary. It had a 
horizontal scale of 1 in 31,800 and a vertical scale of | in 
960—so that heights in the model were exaggerated in re- 
lation to horizontal distances in the proportion of about 33 
to 1. This proportion is usually described as the “vertical 
exaggeration” of the model—and as already explained, 
some degree of exaggeration is necessary. The extent to 
which it is desirable depends, as might be expected, on the 
horizontal scale. The smaller the scale, the greater the 
vertical exaggeration which should be used; and Reynolds 
himself stated that, if he had been making this particular 
model over again, he would have adopted a somewhat 
greater exaggeration. 

The existence of tides in an estuary introduces the time 
factor, the proper treatment of which in a model is not 
immediately obvious. Reynolds approached this problem 
by a mixture of experiment and theory. Sand had been 
placed in his Mersey model and tides were produced by the 
movement of a hinged tray which, in the original design, 
was operated by hand. He found experimentally that, only 
when the tidal period was in the neighbourhood of 40 
seconds, were the effects of full-scale Mersey tides satis- 
factorily reproduced. Theoretically, he reached the same 
conclusion from the fact that the speed at which a wave 
advances in shallow water is proportional to the square 
root of the depth of water in which it is travelling. This 
leads to the relationship: 

Horizontal scale 

Square root of vertical scale 

As applied to his Mersey model, this gave a mean interval 
between tides of 43:5 seconds, and the figure in fact used 
by Reynolds was ‘42 seconds (about)’—the discrepancy 
being apparently due to a slip in arithmetic. Further 
experiments, with variations in scale, were carried out with 
the support of the British Association; and the final report, 
published in 1891, was to the effect that “by carefully 
observing certain precautions, this method of model 
investigation may now be applied with confidence to 
practical problems”. 

It would be an exaggeration, and also a libel on later 
British workers, to suggest that this method of engineering 
investigation had been allowed to migrate by default from 
its country of origin. But there would be an element of 
truth in such a bald compression. Translation overseas 
began with the work of an English consulting engineer, 
Mr. L. F. Vernon-Harcourt, on the flow of the Seine. 
This was within a few years of the British Association 
report just mentioned. He had been impressed on the one 
hand by the evident disagreement between engineers when 
arguing in the abstract as to the effect of this or that system 
of training walls; and on the other by the encouragement 





Time scale = 





ne - 
oo 
*. 
&P 
E 3 
2 
* 
rh a4 
5 ie ; 
ve alll ; a 
Rib < ae ee 
Me - we ¢ RY ght oe 
: 4 a % 
2 r a a7 ) ba 
De » a2 pats 
Pear. 
- r . 4 
xi he peti 
ie. “s - age 
a 2 
— 
<a ee , 
Aims, 2 “ 
EP ae 
ae Hae Ware. 23 
a 
Ho © oy, of, 
tae = 
Be 
SS oy Segall 
RE 
Sig 4 es 
i. 28 : 
ee 
tee re 
See 
* P| 
. a 
€~ £3 
. s +4 % > 
rip ‘ 
J WAPE BOM Sy 
“yf & ’ 
~ 
& . 3 
ng aw SZ 
a a Py 
ae 
teu 
KER 
J 
4. ) 
= 
= > 
* 














DISCOV 
1 to 850 


exaggerat 
compress 
been pol 
in Hydra 
was COns 
Expert 
direct res 
final desi 
the preli 
different 
Dee and t 
Mention 
approach 
carried Cc 
Alexande 
This led 
condition 
expected 
the resul 
might ha 
In cont 
had as mi 
land, wit 
the Wate 
as models 
of break 
Scientific 
one labor 
long, and 
experime 
Mississipf 
the limite 
universitie 
of the Cit 
peared th: 
approach 
was notic 
produced 
equipped 
example, 
tioned, we 
scale of | 
Britain, 
than her c 
which suc 
the Centrz 
at Khada 
C. C. Ing 
1937. He 
as at the 
effected t 
‘No o 
models 
which ca 
in the sim 
there is st 
favourabl 
Should be 
assumptic 
initial sta 
never in fr 
tainty as 


SCOVERY 





ynal influ- 
to Prof. 
-rof. Jack 
is prede- 
st-known 
he made . 
with the 
| scale of 





DISCOVERY November, 1948 


1 to 8500, and a vertical scale of | in 200. The vertical 
exaggeration was thus 42-5, and 84 miles of estuary were 
compressed into an overall length of some 40 feet. It has 
been pointed out by Prof. Allen in his book Scale Models 
in Hydraulic Engineering that the lay-out of the barrage 
was considerably modified during the deliberations of the 
Expert Co-ordinating Sub-Committee “‘very largely as a 
direct result of the work in the laboratory”’, and that ‘“‘the 
final design was simpler and neater and less costly than 
the preliminary”. Similarly, Prof. Allen has studied at 
different times the Somerset river Parrett, the Cheshire 
Dee and the Tay, the latter in relation to the port of Dundee. 
Mention should also be made of an investigation of the 
approach channels to the port of Rangoon, which was 
carried out for the Port Commissioners through Sir 
Alexander Gibb and Partners as consulting engineers. 
This led to the satisfactory conclusion that navigation 
conditions had already reached their worst and might be 
expected to improve—as turned out to be the case—with 


the result that the heavy engineering expenditure which : 


might have been incurred was greatly reduced. 

In contrast with such individual investigations, Germany 
had as many as ten hydraulics laboratories by 1914. Hol- 
land, with an enforced interest in waterways, followed with 
the Waterlompkundig Laboratorium at Delft and, as well 
as models of a number of Dutch ports, advised on the form 
of breakwaters at the Port of Leith. Russia has also its 
Scientific Research Institute of Hydrotechnics, of which 
one laboratory out of many occupied a building 230 feet 
long, and United States Waterways has its own large 
experimental station at Vicksburg, with control of the 
Mississippi floods as its chief problem. Compared with 
the limited number of investigations carried out in British 
universities, and the relatively small hydraulics laboratory 
of the City and Guilds College, London, it therefore ap- 
peared that Britain having contributed the initial scientific 
approach, had begun to lag in its practical application. It 
was noticeable also that, although British workers had 
produced useful results with small models, others better 
equipped preferred to work on a larger scale. As an 
example, the Zeebrugge Harbour model, already men- 
tioned, was on a horizontal scale of 1 in 400, and a vertical 
scale of | in 60. 

Britain, however, has been concerned with other rivers 
than her own, and it would be unfair to assess the scale on 
which such work has been supported without mention of 
the Central Irrigation and Hydrodynamic Research Station 
at Khadakvasla, near Poona in India, of which Mr. 
C. C. Inglis (now Sir Claude Inglis) became director in 
1937. Here, large models have been built and tested and, 
as at the American Vicksburg Station, economy has been 
effected by building many of them out of doors. 

‘No one would claim that the science of hydraulic 
models was finished and complete, or that conclusions 
which can be drawn from it have the certainty attainable 
in the simpler problems of solid dynamics. As to the first, 
there is still discussion as to the criteria on which the most 
favourable vertical exaggeration for any particular model 
Should be assessed. As to the second, there is an implied 
assumption in the whole method that conditions in some 
initial state are known in all completeness and this can 
never in practice be ideally fulfilled. There is also uncer- 
tainty as to the degree of disturbance—usually small— 
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which is likely to be introduced by storm conditions. 
Under the most favourable conditions forecasts of the 
effects of this or that remedial measure must be cast in 
the form “‘there is reason to expect” ratner than “this will 
happen’’. But with all qualifications, Reynolds’s orviginal 
assessment still stands that this is “ta means which. . . 
I should feel it madness to neglect before entering upon 
any costly undertaking’. It is also clear that, although 
much can be done with comparatively small models, there 
are advantages as in any model work in using larger 
scales; and this is particularly so where it is desired to 
assess quantitatively the effect of groynes or similar struc- 
tures. At ome extreme, there is the model built with a 
solid bed, and with no attempt to mimic scouring and 
the transport of solid material. From this, the immediate 
effects of local changes in flow can be observed, but 
secondary effects can only be guessed or deduced from 
experience and not directly observed. In the middle, there 
is the model with a vertical exaggeration of up to 100, in 
which effects on the bed can be qualitatively studied and 
useful guidance given on the merits of alternative schemes. 
And at the other extreme, there are the models aiming at 
quantitative results, in which the horizontal scale may be 
a foot to a few hundred feet and the vertical exaggeration 
reduced to five or even less. 

The decision of the Department of Scientific and 
Industrial Research to establish a Hydraulics Research 
Organisation, with its own research station, arose in part 
out of Admiralty requests during the war. An investiga- 
tion was wanted of the Shatt-el-Arab, the principal mouth 
of the Tigris-Euphrates river system, and the job was given 
to the National Physical Laboratory at Teddington. The 
resulting model was housed in an 80-ft. building, but even 
so had to be built on a scale of less than one foot to a mile. 
Later models were built of part of the Firth of Forth, 
also for the Admiralty, and of the River Wyre in Lanca- 
shire. In the case of the latter it was possible to use a 
horizontal scale of 1 in 1000, with a vertical exaggeration 
of 10. But this could only be done because the length of 
river to be studied was comparatively small, and the most 


important conclusion from these N.P.L. investigations 


is that more space is required. 

The Hydraulics Research Organisation was formed in 
1946 and in March, 1947, Sir Claude Inglis who has been 
already mentioned as the director of an Indian research 
station was appointed as its director. For the present, it 
is continuing its work in the space already made available 
at Teddington. Possible sites for a permanent laboratory 
are, however, being considered. Larger buildings will be 
wanted and there must be access to river water and space 
for outdoor models such as have already been used in 
India and the United States. The increase will be as much 
in the scale of work possible as through the existence of a 
permanent organisation. It represents an attempt to catch 
up with the rest of the world in a branch of applied 
science which was originated by a British engineer more 
than fifty years ago and in which skill and experience have 
not so far been matched by resources. 


FOR FURTHER READING 
Scale Models in Hydraulic Engineering. J. Allen, Longmans Green, 
1947. 
Osborne Reynolds and His Work in Hydraulics and Hydrody- 
namics. A. H. Gibson, British Council, 1946. 











15,000 acres of Scrub have been cleared for the Groundnut Scheme. 


Towards Years of Plenty 


THE GROUNDNUT SCHEME BRINGS NEARER THE PROSPECTS OF BOUNTIFUL OIL SUPPLIES 





A. J. 


THE African Groundnut Scheme has been given much 
publicity in the popular press, much of it ill-informed and 
some distinctly biased by political considerations. Indeed 
for a time it looked as though the project was becoming an 
object of party warfare, ‘when the vital importance to this 
country of success or failure would be obscured. 

Here I would like to give you the opinion of Sir William 
Gavin; after studying the scheme on the spot, seeing the 
tremendous achievements as well as the inevitable mistakes 
of the first year’s operations, he concluded that the scheme 
must be regarded as a great venture in land development, 
and must go on to its fruition, however slow the progress 
may be as compared with early hopes. The world situa- 
tion, he says, demands no faltering, and this scheme, 
ambitious though it may seem today, is merely the first 
Step of a continuous programme of land development 
stretching years into the future. 

At the present time it is reckoned that on the basis of 
1938 and taking no account of increase in population or 
the general demand for better food, there is a world short- 
age of over 2 million tons of oils and fats, the equivalent 
of 5 million tons of oilseeds. Britain is most affected, as we 
are dependent upon overseas sources for over 90% of our 
requirements of which, before the war, half was obtained 
from oil seed crops. The United Kingdom annual con- 
sumption of oils and fats has fallen from 66 Ib. pre-war 
to the present level of 51 Ib. per head. Even so we are 
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well above the world average of 18 lb. per person; 
and improved standards of nutrition, particularly in the 
tropics, will make it even more difficult for us to get back 
to our pre-war level. 

Up to the outbreak of war India was one of the biggest 
oilseed exporting countries, but in recent years India, 
together with China, another great oilseed producing 
country, has become a food importer. Argentine prices are 
almost prohibitive, Northern Australia lacks population. 

No great improvement in our fat and soap ration there- 
fore seems possible without opening up new sources of 
oilseed production which lie mainly in the tropics. If 
Europe is to be fed on reasonable standards, the tremendous 
task of taming and developing Africa cannot be shirked. 
Much must be done within the next decade; we have to buy 
time, and in the early years we shall have to pay heavily 
for experience. 

It was a realisation of all this that led Mr. Frank 
Samuel, Managing Director of the United Africa Company, 
to submit to H.M. Government in 1946 a Plan for the 
Mechanised Production of Groundnuts in Tanganyika 
Territory. His proposals, supported by the East African 
Groundnut Mission, were accepted by the Government at 
the end of 1946. The United Africa Company started the 
project as Managing Agents to the Ministry of Food, until 
the Overseas Food Corporation assumed full responsibility 
in April 1948. 
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The Scheme as published entailed the clearing and 
development within five years of 3} million acres, or 5000 
square miles of bush, which is nearly the size of Yorkshire. 

The problems of supply of land-clearing equipment were 
gradually overcome. The world-wide Unilever organisa- 


tion scoured the world for the heavy tractors required to. 


clear the bush and obtained 500 of them, largely from the 
war theatres in the Far East. In addition, the components 
of 580 Sherman tanks in this country are being converted 
by Vickers into a useful tractor of 175 h.p., and the first 
dozen or so have recently arrived in Tanganyika. 

The immediate problems, after communications are 
secure, are engineering and not agricultural; here the 
limiting factor has been what the Americans call ‘know- 
how’ in turning untamed bush country quickly into land 
fit for agricultural operations. Hitherto British engineers 
have had little or no experience of this. 

One of the most encouraging features is that the African, 
straight from his primitive village, has turned out to be a 
first-class operator of heavy bush-clearing tractors after 
a short period of good food and training. 

On the purely agricultural side, owing to the rough 
condition of a good deal of land planted very soon after 
clearing, the total crop is not good. Nevertheless, we have 
reason to be satisfied with the first year’s results: yields 
on properly prepared land have been well up to the average 
set by the Mission; they should be much better in a year 
or two as the land is worked into good condition. Some of 
the early sceptics reckoned that groundnuts would not 
grow at Kongwa, and if they did it would be impossible 
to harvest them mechanically; in fact they have grown well, 
and the new method of combine harvesting has proved 
satisfactory when working under normal conditions. 

The major problems now before us are how best to 
deal with areas of low and variable rain; how to produce 
large crops in a short rainy season, using a minimum of 
African labour under European supervision; how to cope 
with wind and water erosion in semi-arid areas; how to 
control pests and diseases not only by chemical means, but 
also by rotations and by plant breeding. We know from 
Australian and South African experience that groundnuts 
can be grown for several years, provided short periods of 
grass leys are introduced. Rotation experiments indicate 
that sunflowers, Niger oil, safflower, castor and other oil- 
seed crops, and the sorghum cereal can be rotated with 
groundnuts to produce a stable farming system. Animal 
husbandry can only be introduced when underground water 
supplies have been developed. 

The fertiliser experiments indicate that phosphates are 
necessary; a 50° increase in yield of groundnuts being 
obtained by the application of 1 cwt. of triple super per 
acre. The effect of nitrogen is only slight, and that of 
potash nil. These experiments must, of course, be carried 
out on the various soil types for 3 to 5 years at least before 
the economic use of fertilisers is determined. 

At last year’s meeting of the British Association unin- 
formed criticism was strongly directed against the scheme 
because of the alleged failure to take precautions against 
pests and disease. In fact an entomologist and a plant 
pathologist of high repute had already been appointed. 
A visit had been made to the large groundnut farms of the 
Transvaal to study the methods which had led to the 
Successful control of disease, and arrangements had been 





A sample of the groundnuts harvested at Kongwa. 


made for assistance by a company engaged in large-scale 
pest control measures, both in Britain and in Africa. We 
are also carefully heeding the experience and the dangers 
surmounted by the Sudan Plantations Scheme. 

At the present moment our Scientific Department con- 
sists of a chief scientific officer, an agronomist, a soil 
chemist, several soil surveyors, an entomologist, a bio- 
chemist, an analyst and a statistican, with several field and 
laboratory assistants. 

The Corporation have gone to a very considerable 
amount of trouble to consult with eminent scientists in 
this country, not only regarding the problems which we 
know will be encountered sooner or later—such as soil 
fertility, pests and diseases in the field, the difficulties of 
storage and transport, and so on—but we have also en- 
deavoured to anticipate troubles which we ourselves cannot 
even guess at; and have invited scientists to indicate where 
they think problems may arise. A list of specialist 
authorities has also been drawn up for consultation in the 
future. 

in addition, a close working arrangement has been estab- 
lished with the newly formed East African Agricultural 
Research Organisation, which is directed by Dr. Keen. 

In conclusion | would like to make it clear that the East 
African project is not merely concerned with the mono- 
culture of groundnuts; as I have already indicated, other 
crops will be grown in rotation, and cattle introduced 
where possible. My last point is that the East African 
Scheme is only a part of the activities of the Overseas Food 
Corporation, although it is by far the most important part, 
and is likely to remain so for some years. The Overseas 
Food Corporation was established by Parliament with 
powers to undertake the production of food anywhere 
abroad, and the Corporation have embarked on a joint 
enterprise,with the Queensland Government for the pro- 
duction of coarse grains, both for export to this country 
and for pork production in Australia. The Queensland 
British Food Corporation was set up in April last to 
operate some 300,000 acres, of which at least 25,000 acres 
will be planted by the end of the year and upwards of 
100,000 acres in the second season. 


This article is a summary of a lecture delivered at the 
Brighton meeting of the British Association. 
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Map of Expedition 


The Voyage of the “Albatross”’ 





PROF. HANS 


For nearly fifteen months the A/batross has been ploughing 
the equatorial seas in three oceans, where the conditions 
of wind and swell are apt to be most favourable to work 
with heavy gear in great depths. Along a zigzag course we 
covered some 44,000 nautical miles, raised about 250 long 
sediment cores with a total length approaching a statute 
mile, and fired more than 400 depth charges, many of 
which brought deep echoes from the sediment carpet. 

Several thousand samples of sea water have been col- 
lected from different depths, accompanied by exact 
measurements of the temperature in situ. In addition, 
large samples of water taken at representative points from 
surface to bottom will be used for analysis on uranium and 
radium. 

Submarine daylight of different colours has been 
measured to depths of 100 fathoms. In still greater depths 
the faint residual light has been measured by means of a 
submarine camera of special construction. Along the 
greater part of the course the bottom profile has been 
recorded by means of an excellent British-made echo- 
sounder. All this material, now carried back to Sweden, 
will be thoroughly analysed by various specialists, a task 
which will take up several years. The new tools of deep- 
sea research used by the expedition have certainly proved 
their worth to the full. 

During the first eleven months of the cruise biology 
played a secondary role in the programme. A few success- 
ful hauls for bathypelagic animals were made by means of 
a large ring-net. Owing to the experience gained during 
these months in the handling of the long wire ropes and 
the great electric winch, used for core-sampling, we were 
well prepared for the deep-sea trawling and dredging carried 
out in the North Atlantic Ocean during the concluding 
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three and a half months of the cruise by Dr. O. Nybelin, 

director of the Natural History Museum in Goteborg. 
To work a trawl in depths down to 500 fathoms or so is 
technically fairly easy and is practised on a large scale by 
commercial trawlers. When the depth is increased to a 
couple of thousand fathoms or more, innumerable diff- 
culties are met with. The length of steel cable which has 
to be paid out when trawling in great depths has so far 
largely been a matter of trial and error. Giving the trawl 
too little rope, or the ship towing it at too high a speed, 
will keep the trawl above the bottom instead of skimming 
its uppermost layer for fish and invertebrates. Another 
difficulty lies in the more or less uneven profile of the sea 
bed, where rocks or abrupt changes in depth may lead to 
loss of gear. “‘The trawl came up badly torn” is a frequent 
remark in the records of the famous Challenger expedition 
(1872-76), where a beam trawl only 10 ft. wide was used. 
Thanks to the excellent echo-sounder we have been 
able to pick and choose carefully the bottom over which 
trawling was to be carried out. It also enabled us to keep 
the exact depth in which the trawl was being towed under 
continuous control, whereas in earlier work one had to 
be satisfied with a mechanical depth sounding before the 
trawling started and another one at the end. During the 
course of the expedition, Dr. Kullenberg has worked out a 
theory for the relationship between depth, speed of the 
ship, dimension of the cable used, and water resistance, so 
that the length of cable required for an efficient haul can 
now be accurately computed. Thanks to these great 
improvements deep sea trawling bids fair to become an 
exact science, where little is left to chance, save, of course, 
sudden changes in weather conditions or strong currents 
carrying the ship off the chosen ground on to rougher 
[Continued on p. 341 
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The ‘‘Albatross’’ in full sail. 


The leader of the expedition was Prof. 

Hans Pettersson (centre). The master of 

the ship, Captain Nils Krafft, is standing 

on right; the other is E. Th. Christiansson, 

head of the Bromstrom shipping concern, 
owners of the ‘‘Albatross’’. 


(Below.) The ‘‘Albatross’’, most modern 
training vessel for Swedish officers of the 
merchant marine, was converted into a 
research vessel. The cost of conversion 
was borne mainly by the Lindholmen 
Shipbuilding Company of Géteborg. The 
‘‘Albatross’’ is a four-masted motor- 
schooner, of 145 tons and 260 ft. long, 
belonging to the Bromstrom shipping con- 
cern, largest shipping enterprise in Sweden. 
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THE PISTON CORE SAMPLER. 
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This core sampler was badly bent in use; Dr. Kullen- 
berg (right), and his assistant, Harry Quist, a young 
fisherman who rendered valuable aid in all the deep- 
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Dr. Kullenberg describing the main features of the The principle of the 
piston core sampler in the London Docks. piston core sampler. 
a 
The Piston Core Sampler METAL | 
TUBE 
THE diagram on the right shows the components of the core sampler. WITH 
A thick metal (steel) tube, the length of which may be 20 metres or even PISTON 
more, is loaded with heavy weights corresponding to the length of the tube and INSIDE 
the consistency of the sediment. The tube is suspended from the release 
baste mechanism, the most prominent part of which is the lever, one arm of which is | 
: about 15 times as long as the other one. The tube is suspended from the short 
arm and is balanced by a counterweight suspended from the long arm. ‘The 
release mechanism is furnished with an eye for the steel cable that serves to 
lower the core sampler to the bottom of the sea. The counterweight is suspended 
from a rope so as to hang at least one metre below the mouth of the tube. It is PISTON 
attached to the tube in a manner permitting it to move up and down the latter. CONTROL 
The metal tube is lined inside with brass tubing. In the lower end of the CABLES 
tube there is a piston, which fits closely within the brass tube and is able to 
move in this. The piston is connected with the release mechanism by a steel 
rope that runs up through the tube. 
When the core sampler is approaching the bottom the counterweight will 
strike the bottom first, unloading the lever in doing so. ‘Then the tube will slip MOUTH + 
off and drop into the sediment in a vertical position at a rather high velocity. DIECE 
The diminished tension of the cable will be announced on board the ship by a 
dynamometer, whereupon the winch is stopped, the piston being thereby — HEAVY 
nai : brought to a stop just above the bottom. Now the sediment is forced to enter COUNTER 
iit ; the tube, otherwise a vacuum is created in the tube below the piston. gfe s~ WEIGHTS 
In its lower end, immediately above the mouthpiece, the tube is provided 
with a core catcher which prevents the core from slipping out of the tube when 
the core sampler is being hauled up through the water. | 
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Fig. 1.—1In all trawling and core-sampling procedures accurate measurements of depth were made, using 
seismic depth recording. This photo shows Engineer Viggo Wentzel dropping a depth charge for this 
purpose. Fig. 2.—Viggo Wentzel explains the workings of the Hughes echo-sounder (type MS 19,D, a 
modification of the standard British Naval A Stype). Fig. 3.—Amore detailed picture of this echo-sounder. 
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Fig. 4.—Dr. John Eriksson explains 
an instrument used for measuring 
light penetration through the water. 


Fig. 5.—Prof. Pettersson shows a 
deep-sea trace obtained with the 
echo-sounder to Sir Lewis Fermor, 
Rear Admiral A. G. N. Wyatt, 
Prof. J]. Proudman and Prof. A. C. 
Hardy, when they visited the 
‘‘Albatross’’ in Shadwell Basin, 
London Docks. 


Fig. 6.—Dr. B. Kullenberg with 

Cadet Gustav Svenson, attend to 

bottles used for collecting sea water 

at great depths. Picture aboard the 

‘“‘Albatross’’ in Shadwell Basin, 
London. 
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(Left.)-—The deep-sea fish, Nematonurus armatus, trawled up at 2600 fathoms in equatorial Atlantic. 


(Right.)—The Biologist of the expedition, Dr. O. Nybelin of the Goteborg Natural History Museum, shows 
a deep-sea octopus to British naturalists. 


Specimens of Deep-Sea Animals collected by 
the “Albatross” Expedition 
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A species of Bathypterois, a deep-sea fish from 2700 fathoms ; taken in equatorial Atlantic. 


(Inset).— This species of deep-sea macrurid from 2500 fathoms is probably new to science. 





The ‘‘Albatross’’ visited Darwin’s haunts in the Galapagos Islands. Dr. Eriksson took a beautiful cine-film in 
colour of animal life there. This is ane of his black-and-white pictures, showing sea lions on the rocks. 


Trees that live on lava; another of Dr. Eriksson’s pictures from the Galapagos. These trees shed their leaves 
in the dry season. 





Prof. Pettersson and an owl, on james Island in the An Eriksson picture of a pitcher plant from the 
Galapagos. Seychelles. The type of pitcher is unusual. 
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Booby young on St. Pauls Rocks in mid-Atlantic. Black-footed Albatross of the Pacific. 
These birds attacked Dr. Eriksson quite fiercely when (Photograph by Dr. Eriksson). 
he tried to take their photograph. 
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A study of the ‘‘Albatross’’ by Dr. 
Eriksson. 
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Return voyage; the ‘‘Albatross’’ in the Channel 
heading for London Docks. 





The end of the voyage; the ‘‘Albatross’’ approaches 
Goteborg. 


A sectional view of the accommodation aboard the 
schooner, which was really a floating laboratory. 
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bottom conditions. One of the main difficulties is unex- 
pected irregularity in the bottom profile, and one is some- 
times tempted to take risks in order to get any trawling 
done at all. 


Deep-Sea Trawling 


The number of earlier successful hauls with deep-sea 
trawls is extremely limited, and accounts for our meagre 
knowledge of the curious and extremely interesting deep- 
sea fauna. In the Atlantic Ocean, where most trawling 
below the 4000 metres (2200 fathoms) depth-line has been 
made, about 40 successful hauls are reported, and only 
one of them beneath the 5500 metres (3000 fathoms) line. 
The last-mentioned record haul for depth was made by 
the late Prince of Monaco south-west of the Cap Verde 
Islands, in 6025 metres (3300 fathoms) and yielded one 
bottom-living fish and a few invertebrate organisms. 
During our Atlantic cruise nine hauls which were tech- 
nically successful were made in depths exceeding 4000 
metres, three of them falling below the 5500-fathom line, 
the deepest between 7600 and 7900 metres. Whereas 
earlier expeditions had not succeeded in catching deep-sea 
fish from the ocean bed in more than 14 hauls out of a 
total of 40, such catches were made in all our hauls save 
in the very deepest, which, however, seems to have yielded 
invertebrate organisms which eventually may turn out to 
be of the ocean-bed variety. An especially good catch was 
made not far from the place where the Monaco record 
haul took place. From a depth of 5600 metres our 30-ft. 
otter trawl brought up a score of fish and a great many 
invertebrate organisms, among these a dozen ‘sea cucum- 
bers’, 10 starfish of different species, 63 brittle stars, and 
many others. 

One particular haul made, not with the trawl but with a 
large dredge of special construction, should be mentioned. 
Perhaps the most puzzling of all inanimate objects found 
on the deep ocean bed are the concretions of braunstein— 
i.e. peroxide of manganese, called ‘manganese nodules’, 
which Sir John Murray has described in detail in the 
volume ‘Depths and Deposits’ of the Challenger Reports. 
They look rather like dirty potatoes and their growth may 
be seen when one of them is cut through. The outer 
structure consists of concentric shells, which appear in 
section somewhat like the rings on a tree stump. There is 
reason to believe that their rate of growth, like all changes 
on the ocean bed, is extremely slow. How slow it has been 
possible to find out by radioactive age-determination. 

Owing to the remarkable property of manganese con- 
cretions to attract radium from surrounding water, the 
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radium content in the nodules is surprisingly high, but only 
in the outermost surface layers. A little farther inside the 
nodule radium becomes scarce, and in a depth of half an 
inch it has almost vanished. The remarkable decrease 
with ‘depth’ (i.e. with age) in radium content is due to 
the well-known property of radium to disintegrate into 
lead and helium, leaving a 50°% residue of radium after a 
lapse of 1700 years, 25° after 3400 years, and so on. 
This, on the other hand, makes it possible to use the 
radium in the nodules as a measure of time, and thus 
estimate their rate of radial growth, which works out at 
about | millimetre in 1000 years. A spherical nodule of the 
size of a golf ball is therefore the product of a growth over 
a period of 15,000 years or more. 

These strange potatoes of the ocean bed are found only 
in parts of the ocean where the rate of sedimentation is 
extremely slow. Attempts to collect manganese nodules in 
the Central Pacific Ocean, where Sir John Murray had 
found them in considerable numbers, failed, as the dredge 
was lost against some unexpected hummock on the 
bottom. Here in the North Atlantic, to the south-east of 
Bermuda where the Admiralty chart is marked ‘manganese’, 
we were more successful. The dredge brought up from a 
depth of over 3000 fathoms more than 300 manganese 
concretions of different sizes, as well as blocks of 
waterlogged pumice, heavily incrustated with manganese 
oxides. There were also a number of sharks’ teeth in 
the same haul, some of them covered by a crust of 
braunstein. 

By means of a core-sampler of extra wide bore, 4 in. 
instead of the ordinary 2-in. diameter, we raised an inter- 
esting core some distance south-west of the place just 
mentioned. Its top layer consisted of a solid crust of man- 
ganese and iron oxides with an underlying layer of red 
clay, rich in iron. Also embedded in the clay were many 
mineral fragments, the coming analysis of which may shed 
light on the nature of the rocky substratum. In another 
core of much greater length, taken farther east, below 
some 40 ft. of apparently homogeneous greyish brown 
clay, a snow-white layer of calcareous ooze about one foot 
thick was found. The analysis of this layer for forami- 
nifera shells will no doubt afford interesting information 
from a paleoclimatological point of view. 

Before returning to Goteborg, where the Albatross will 
be reconverted into a cargo-carrying training ship, we 
look forward during our short stay in London to showing 
its equipment to our English scientific colleagues. 


(Published by arrangement with ‘The Times’.—Copvright 
reserved.) 
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(Left).—Roger Bacon represented as a young man. (Centre).—Imaginative picture of Roger Bacon when 
aged; described as English monk, astrologist, chemist and mathematician, holding a copy of his tract on 
alchemy. Note the reputed dates of his birth (1206) and death (1294). (Right).—Roger Bacon as represented 
by Eric Gill, one of a series of carved panels of Oxford scientists in a door in the Radcliffe Science Library, 
Oxford. Reproduced by permission of the Curator of the Bodleian Library. 
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‘Left).—A page of the Opus Testium, from the MSS. in the Vatican Library. The text is written by a scribe, 

the notes are taken to be by Bacon himself. From the Vatican publication Exempta Scriptorem, 1929. 

(Right).—Reproduction of a page in J. H. Bridges’ edition (1817) of Roger Bacon’s Opus Majus, Part V. 

Ihe lettered diagram in the manuscripts of the Opus Majus is essentially like that in the printed volume, but 
naturally less perfectly drawn. 
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ENGLAND’S FIRST GREAT NATURAL PHILOSOPHER 





RoGER BACON of Oxford was England’s first great natural 
philosopher; he was also a moral philosopher and philolo- 
gist, indeed a scholar of universal learning. Many facts 
and dates about Bacon are uncertain, but he lived wholly 
in the thirteenth century, from about 1214 to about 1292. 
The custom then was for undergraduates to go to Oxford 
at about 12 years old. The rest of Bacon’s long life was 
divided between the universities of Oxford and Paris. 
According to tradition he died and was buried in Oxford, 
an old man of about 80. , 

Like the clerk of Oxenford in the Cantertury Tales 
told by Chaucer in the next century, “Gladly wolde he lerne 
and gladly teche.’ Study, teaching, writing and experi- 
menting were his life-long occupations. Though his books 
show familiarity with the great events of his time, he took 
no active part in them as a man of affairs. 

As a university teacher in Oxford and Paris, he wrote 
several books for students, such as commentaries on 
Aristotle. But he gradually became dissatisfied with the 
scholastic learning, which was based almost wholly on 
ancient writings, studied in very defective Latin transla- 
tions. Chief among them was the Vulgate, the Latin 
Bible translated from Hebrew and Greek; and there were 
also the works of Aristotle, Ptolemy, and other Greek 
authors, some translated from Greek and others from 
Arabic versions. Bacon learnt Greek, Hebrew and Arabic, 
and had some knowledge of Chaldean. He went direct to 
the oldest available manuscripts and developed critical 
principles that were wonderfully true and clear. His books 
show great interest and skill in grammar and philology. 

He saw also that the learned discussions of his day 
were largely barren controversies, about words rather 
than ideas or things. He concluded that much more 
positive knowledge was needed, beyond what the ancient 
authors provided. This demanded especially experiments 
and observation of nature, and also much more use and 
development of mathematics, which he said was vital not 
only to natural philosophy, but also to moral philosophy 
and church government. 


The Price of Wisdom 


He himself not only read widely, he made experiments 
and observations in astronomy, in physics (especially 
optics) and in chemistry; he made lenses and prisms, and 
computed astronomical tables. In his fifties, writing in 
Paris, he recorded that during the twenty years in which 
he had laboured especially in the study of wisdom, after 
abandoning the usual methods, he had spent more than 
£2000 in buying secret books, instruments and mathe- 
matical tables and financing his various experiments. 
These pounds were Paris pounds (livres), then worth a third 
of a pound sterling. Thus the sum was about £700 sterling, 
a very great one for those days, when a house and garden 
could be rented for £1 per year. Bacon’s earnings as a 
teacher could not provide it, and we are not told whence 
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it came, whether from his own private means—Bacon was 
the younger son of a landed family—or from gifts. 

Just before Bacon came to Oxford two orders of friars 
had established themselves there. First the Dominican 
or Black Friars, in 1219, followed by the Franciscan or 
Grey Friars in 1224. In their early years the Grey Friars 
won many friends and helpers by their faithful adherence 
to their rule of poverty, chastity and obedience. One of 
Bacon’s friends was Robert Grosteste, a distinguished 
scholar and scientist, who taught the Franciscans and 
protected them, then and later, when he became Bishop 
of Lincoln. Bacon was one of his pupils and was much 
influenced by him; in his books he often praises Grosteste 
in respectful and admiring terms. 


Science and the Church 


After some years at Oxford and Paris Bacon joined the 
Franciscans as a lay friar; we do not know why or when. 
His Oxford home henceforward became the Grey Friar’s 
convent, which, originally very simple, became steadily 
more splendid during Bacon’s lifetime. 

Bacon worked very hard; “‘before I became a friar’, 
he records, “‘men used to wonder that I survived my 
excessive labours.”’ And he seemed to work no less hard 
as a Franciscan. At times ill health compelled him to rest 
and withdraw from university affairs. 

As Bacon grew older and saw how much was wrong 
both in the universities and the church, his attacks on the 
abuses became outspoken and vehement, and he made 
many enemies by biting comments on leading scholars and 
writers, not excluding fellow Franciscans. This was 
decidedly indiscreet, because in any case his independent 
and original views were dangerous in those times. His 
experiments and his knowledge of Arabic also laid him 
open to suspicion as practising black arts. 

Membership of the Franciscan order would give him 
some protection against such dangers, but it also placed 
him under restrictions. A Franciscan writer had caused 
great controversy by a book called an /ntroduction to the 
Eternal Gospel; to forestall future embarrassment the Order 
forbade its members to publish without authorisation. 

In 1265, when Bacon was about 50, an astonishing 
piece of good fortune befell him. He, a radical reformer, 
was asked to send his works to the highest authority in 
Christendom, the Pope Clement IV. Bacon replied, 
deeply grateful, expressing his ardent wish to give the 
pope the results of his long toil and manifold expenses, 
achieved despite difficulties such as weak health, shortage 
of money, lack of assistants and copyists, and obstacles 
imposed by his superiors. Unfortunately, he explained, 
nothing worthy of his Holiness was yet written. Moreover, 
he found he had to rewrite any serious exposition four or 
five times before he got what he wanted. He would, 
however, write a systematic account and send it. 

Then began a period of feverish work, on ambitious 
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encyclopaedic lines. But after some months his plans 
proved impracticably great, and postponing them he 
began again on a preliminary treatise, designed to per- 
suade the Pope of the practical usefulness of learning and 
research on Bacon’s proposed lines. This treatise, now 
known as the Opus Majus, was itself a prodigious work, 
extending, in modern print, over about 800 octavo pages. 
But Bacon could not resist amplifying, summarising and 
explaining parts of it in a second smaller work, known as 
the Opus Minus. These books, together with two versions 
of a completed part (a treatise on the propagation of 
force) of his original plan, were sent to the Pope in 1267. 
Though parts of old drafts may have been incorporated 
in these works, their completion in about a year and a 
half was an amazing feat. 

But Bacon still did not rest content; because of the great 
perils of the way, and the possible loss of the works first 
sent, he composed a second summary and supplement, the 
Opus Tertium, sent later. This contains also much explana- 
tion of his personal difficulties, including those entailed by 
the Pope’s own request for a secret fair copy of his works. 
As he could not explain the secret to his superiors, they 
naturally did not ease the tremendous labours entailed. 
Worse than all, the Pope forgot that Bacon was a friar 
bound by St. Francis’ vow of poverty. The cost of the 
work, doubtless mainly the pay of copyists, was more than 
sixty French pounds, which he begged or borrowed with 
the utmost difficulty. 

He sent the Opus Majus and the other works in 1267 
by his favourite pupil John, who also carried with him a 
concave lens in order that the Pope might perform some 
of the optical experiments Bacon described. 

We do not know how his works were received in Rome, 
but Clement IV died within a few months after their 
arrival, and Bacon’s hopes of reform from on high, in the 
church and the universities, were dashed. 

In 1277, when Bacon was in his early sixties, the new 
Pope Gregory X, a Franciscan, tightened church discipline 
in the universities, and the religious orders followed suit. 
The General of the Franciscans condemned several friars 
of the order, including Roger Bacon, who was imprisoned 
for about fourteen years for certain unnamed suspected 
novelties in his works, and was released only shortly 
before he died. 


The Philosophic Life Defended 


Bacon’s outlook can be well judged from the Opus 
Majus, though his other books supplement the picture. 
The Opus Majus has seven parts. The first deals with the 
obstacles to learning, the second and third with theology 
and philology. Then come three scientific parts—on 
mathematics, optics and experimental science. The last 
part, nearly a quarter of the whole, is on moral philosophy, 
which he describes as a fourth science standing on a higher 
level than philology, mathematics and experimental 
science, because it relates to the practical conduct of life. 
He subdivided it into political philosophy, personal ethics 
and divine philosophy. In the section on personal ethics 
he included a brief defence of the life of a philosopher, 
which Bridges, the latest editor of the Opus Majus, 
summarises thus: 

We must pursue our steady course, not diverted from it 
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by the varying blasts of opinion. We shall incur th 
reproach that a philosophic life involves abandonment o 
the duties of a citizen. But in retirement we remaip 
active, still working at what will be of use to those who 
come after us. The turbulent politics around us are no; 
our only field of action. 

The three scientific parts of the Opus Majus must by 
viewed against the background of the other four parts 
which with Bacon’s other works show clearly how greatly 
his outlook differed from Galileo’s. Neither of them was 
a rebel against religion, though both stood firmly for their 
view of truth, and wished to reform the content and system 
of education. But the church was central in Bacon’s life 
and thoughts. Though he regarded natural philosophy a 
a means to the good life, and its pursuit as a part of the 
good life, he was much less completely devoted to this 
pursuit than Galileo was. 

The scientific parts of the Opus Majus form rather more 
than five-eighths of the whole—over 500 octavo pages 
In round figures, 300 pages are on mathematical science 
160 on optics, and 50 on experimental science. Thi 
division may seem curious, but the mathematical pan 
contains a treatise on geography, very extensive an¢ 
up to date, but having little connexion with mathematics 
though mathematics is to some extent involved in geograph 
and map-making. 


Key to the Sciences 


Part 5 begins with a panegyric on mathematics as: 
foundation and key to all other sciences. He then discusse 
the branches of mathematics dealing chiefly with astronom 
and optics, and slightly with mechanics and the physics 0 
the earth. Bacon’s astronomy was Ptolemaic and Aristote 
lian, with its spheres and epicycles. He also believed tha: 
the heavenly bodies affected the earth not only physically 
by their light and heat, but also implanted in new-bom 
babies dispositions to good or evil, quickness or dullness 
though education, free will, God’s grace or the devil’ 
art, he said, may modify these innate tendencies. Life an¢ 
health also need protection from injurious emanations 
such as the moon’s nocturnal rays or the light of Satur 
and Mars. 

Again, he concluded that the moon does not shine by 
reflected light from the sun, because if it did so the image 
of the sun would be seen on it as a bright spot; it was 
difficult in that age to conceive that a celestial body could 
be imperfect in roundness and smoothness. He considered, 
however, that the moon’s light is evoked by that of the 
sun, so that he was not far from the true fact that the 
moon’s light is scattered not reflected sunlight. 

A similar misconception appears in his ingenious 
explanation of why the tides, which he rightly attributed 
to the moon, occur twice daily instead of only once. The 
high tide ‘under’ the moon, that is on the moonlit hem 
sphere of the earth, is naturally ascribed to the direc! 
influence of the moon on the parts of the ocean nearest toil. 
though Bacon did not regard the moon’s action simply 4 
an attractive force, as Newton later did; he supposed the 
moon’s rays raise vapours when they fall obliquely, an¢ 
when they fall vertically they have force to extract tht 
vapours, so that the ebb begins. But even on Newton: 
correct theory the explanation of why there is a tide of 
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the opposite hemisphere, farthest from the moon, is not 
simple. Bacon’s explanation, ingenious though incorrect, 
was that the moon’s rays that miss the earth travel on to 
the ninth or starry heaven, which was supposed to be 
solid and impenetrable, where they are reflected to the 
back of the earth, and there exert the same tidal effect. 

These instances of his able mind working on erroneous 
conceptions are only incidental. Many of the current 
astronomical ideas were correct and were well expounded 
by him, and he made some important advances in his 
thought upon them. He was a pioneer in concluding that 
the Milky Way was not a celestial fogbelt, but a collection 
of myriads of stars too faint to be separately distinguished. 
He also concluded rightly that shooting stars are probably 
relatively near bodies of small magnitude—utterly unlike 
the ordinary stars, which are great objects at great dis- 
tances. He understood the geometry of the changing shape 
of the moon throughout the month, and that the great 
apparent size of the sun and moon when close to the 
horizon is an optical illusion. He realised that the stars 
shine by day as well as by night, although their light is 
overwhelmed by excess of sunlight; diminish this, by 
descending a deep well, and the stars are seen. 

His arguments and proposals for calendar reform were 
in advance of his time. This was one of many examples 
which he gave of the helpfulness of mathematics to the 
church; the fixing of the date of Easter by more exact 
tables of the motion of the moon was another such 
proposal. 

In the discussion of number he mentions the different 
systems of numeration used in Chronicles, and other 
difficulties and corruptions in the biblical text that only 
an arithmetician can solve. He discusses with great force 
and clarity the sizes of the earth, moon, sun and other 
celestial bodies, and the methods and degree of accuracy of 
astronomical observation. 

Though the Opus Majus contains little formal mathe- 
matical argument in the style of the Greeks, such as Euclid, 
it shows much knowledge of mathematics as then devel- 
oped, including some of the work of Apollonius on the 
conic sections. Incidentally he used not only the then 
customary Roman system of numerals, but also the newly 
introduced Arabic or, as they were then called, Indian 
numbers, based on a scale of ten. 

The treatise on optics or perspective in Part 5 of the 
Opus Majus is decidedly technical, a somewhat strange 
offering to a care-laden Pope. The natural philosopher in 
Bacon here predominates. Abstracting his thoughts from 
life, the church and its problems, he concentrates strictly 
on the matter in hand. Most of his material was not new, 
but he brings it together and expounds it in a modern 
spirit with a clarity that indicates his quality as a teacher. 
But just as his natural philosophy was part of a wider 
learning, so his optical treatise was no narrow one, such as 
many modern scientists would write—Helmholtz being 
a distinguished exception—on either the physical or the 
Physiological or psychological side alone. Bacon covers 
the whole subject, starting with the eye, the brain and the 
optic nerves, the organs of vision, sensation and their 
interconnexion. He maintained that the passage of the 
rays take time—a view later confirmed by Romer from a 
Study of the eclipses of Jupiter’s satellites. 

His treatment of reflected vision was able and successful, 
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based on the known simple law of reflection; he under- 
stood the nature and focusing power of spherical and 
cylindrical mirrors, concave or convex, and that a para- 
bolic mirror—such as is nowadays used for searchlights— 
would bring parallel rays to a focus. His discussion of 
refraction, though illuminating, was less successful, 
because he did not know the law of refraction, first dis- 
covered nearly four centuries later by Snell and Descartes. 
Finally he turned to practical applications; one was to 
war, by placing mirrors in elevated spots so as to reveal 
the details of an enemy’s camp. He ended with prophetic 
statements that by refraction even greater wonders can 
be wrought: small things may be made to appear great, 
and distant things near: thus foreshadowing the applica- 
tion of lenses, in later ages, to the microscope and telescope. 

The third main scientific section of the Opus Majus is a 
short but pregnant treatise on experimental science. The 
two modes of acquiring knowledge, he says, are reasoning 
and experience; though reasoning leads to sound conclu- 
sions, doubt remains in the mind until confirmed by 
experience. Many beliefs are commonly held that experi- 
ment and observation would readily show to be false—as 
that diamonds can be broken by goats blood, or that a 
vessel of hot water freezes sooner than one of cold. 

He proceeded to an illustration of experimental science 
as applied to the rainbow. Clearly for him experiment 
included both what we nowadays would call experiment, 
and what we should call observation. His discussion of the 
rainbow involved both these processes, and showed a 
considerable insight and knowledge of the facts, but he 
did not arrive at the correct explanation, nor did he claim 
to have obtained a full solution. The same wise reserve 
was shown in his brief reference to haloes and coronas, of 
which he gave, he said, the best explanation he could 
think of, but did not pretend that it was satisfactory. 

He went on to say that experiment can reveal truths 
quite unexpected and unattainable by a priori reasoning. 
He gave examples: 

The astronomer constructs his spherical astrolabe 
by which he can measure celestial latitudes and longitudes 
at different times. But one can imagine that experiment 
may devise means of making such instruments follow the 
course of the daily revolution of the heavens. To support 
this suggestion he cited the action of celestial bodies on 
the earth, in the tidal motions, and the daily opening and 
closing of flowers. If achieved, he said, the device would 
supersede all other astronomical instruments. 

This seems to me a remarkable if dim foreshadowing 
of the clock-controlled mechanism, nowadays usually 
electrical, applied to all modern telescopes intended for 
observation or photography, apart from transit instru- 
ments. This enables a star to be kept continuously under 
view or stationary in the photographic plate. 


Modern Inventions Predicted 


In conclusion he left altogether the domain of the 
sciences then known and predicted the opening out of 
entirely new departments of research and invention, as 
for example the direct measurement of stellar influences— 
since realised in the bolometer, that can measure the heat 
we receive from the dark half of the moon, or the spectro- 
scope, that greatest of all aids to cosmic research. 
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Perpetual fire, explosive substances, flying machines and 
antidotes to dangerous poisons are among his predicted 
inventions. There is some ground for thinking that he 
himself discovered the composition and preparation of 
gunpowder, though without conceiving its use as a pro- 
pellent in guns. 

He mentioned the magnet, already then used in naviga- 
tion, as a type of other mutual attractions exerted by 
bodies at a distance—a dim anticipation of possibilities 
later realised in Newton’s theory of universal gravitation, 
and in the experiments of Cavendish and Coulomb on 
electrical attractions and repulsion. 

In conclusion let us consider what name Bacon left 
behind him. His manuscripts were widely copied and 
dispersed. Two centuries after his death the Franciscan 
chroniclers placed him among the famous natural philoso- 
phers of their order and praised his universal learning. 
The university of Oxford also took honour to itself from 
his membership of it. But he left no school of pupils able to 
continue his work and to fulfil his prophecies. Yet more 
than two centuries later a passage from the geographical 
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section of the Opus Majus came (at second-hand, jp 
quotation) to the knowledge of Columbus, and may 
have helped to inspire his great voyage of discovery, 
And in the sixteenth century Bacon’s astronomical Writings, 
again at second hand, seem to have influenced Copernicy 
in his work on calendar reform and the improvement of 
astronomical tables. 

But in the popular imagination, as exemplified jp 
Elizabethan drama, Bacon’s memory lingered in distorted 
form. He was represented as a magician who mack 
marvellous inventions using black arts, of which he finally 
repented. Many works of pseudo-science were fathered 
upon him. 

In this present century, however, on and succeeding the 
seventh centenary of his birth, four memorials to him were 
raised in Oxford: a volume edited by A. G. Little deal. 
ing with his life and work; a statue in the University 
Museum by Hope Pinker; a wall tablet in Penson‘ 
Gardens, near the spot where he lived, worked and wa 
buried; and a carving by Eric Gill in the Radcliffe Scieng 
Library. 


CLAUDE LOUIS BERTHOLLET (1748-1822) 


To be famed as a pure scientist, applied scientist and a 
politician, has been a rare achievement. One outstanding 
figure who achieved this triple crown in a later age was 
the chemist Claude Louis Berthollet, who was born on 
December 9, 1748. 

He was Director of the French dyeing industries, and it 
is therefore no surprise that his main achievements in 
applied chemistry related to the textile industry. His 
Elements of the Art of Dyeing (1791) was the first scientific 
account of the processes of dyeing; it established, for 
example, a chemical theory of mordants. This work was 
in the nature of a rationalisation of existing practice from 
which improvements could arise. On the other hand his 
application of chlorine to bleaching from 1785 onwards 
was a radical innovation which had immense consequences. 
In earlier bleaching processes, the main item was the expos- 
ure of the cloth to the action of air and sunlight by spread- 


ing it out in fields. The whole process occupied several’ 


months. Berthollet’s process, as improved in 1799 by 
Tennant of Glasgow, the inventor of bleaching powder, 
solved the problem. Bleaching became a matter of hours 
and did not require the use of valuable land. 

As a result, partly of his technological work and partly 
of his fundamental researches, Berthollet became the 
recognised leader of French science after the death of 
Lavoisier in 1794. In the wars which followed the Revolu- 
tion, France was cut off from many of her sources of raw 
materials. Scientists were called in to supply the deficiencies 
—far from the first time that scientists were employed in 
war, but the first time that they were systematically used 
by a government in something like the way that has become 
familiar today. Berthollet was the leader of these early 
backroom boys. He solved the problem of saltpetre 
shortage by touring the country to point out ways of 
obtaining it. (Incidentally it is worth reading the legisla- 
tive measures connected with saltpetre supplies. They read 
like passages from any national Atomic Energy Act, 


saltpetre being almost as strictly controlled as uranium j 
today!) He helped to raise the French iron and ste¢ 
industry to the technical level required by the wars, and he 
headed the scientific ‘brains trust’ which Napoleon took 
with him to help his campaign in Egypt in 1798; to the 
best of our knowledge, this is the first outstanding exampk 
of the organised use of scientists at the seat of war opera: 
tions, though rather different from the operational researc 
of today. 

Berthollet’s technological work went into the mait 
stream of economic history, and in that way he helped to 
shape the world we live in today. Nevertheless we remem: 
ber him now for his contributions to fundamental chems- 
try—though we must not forget that a man of his outlook 
would probably never have carried out the fundamentd 
researches he did if the tangible evidence of applications 
had not served to fortify his belief that chemical studie 
in general are of immense benefit to mankind. Berthollet 
contributions to chemical knowledge are legion. He firs 
demonstrated the composition of ammonia (1785) and 0 
prussic acid (1787)—in the latter we can see a connexion. 
through prussian blue, with his dyeing interests. He wa 
one of the group of chemists, headed by Lavoisier ant 
Guyton de Morveau, who created the modern chemica 
nomenclature. After his conversion in 1785 to Lavoisier’ 
system of chemistry, he was one of those who propagan¢- 
ised to spread it against the phlogiston-ridden prejudices 
of the times. But he was also the first to challenge one 0 
the faulty points in Lavoisier’s scheme—the theory thai 
all acids contain oxygen. 

Lastly he was the forerunner of modern ideas about th 
nature of chemical reaction. He evolved clear ideas abou 
mass action and balanced reactions which were ver! 
advanced in comparison with the very static concepti0 
of chemical affinity that dominated the thought of his da) 
ideas which were too advanced for the climate of opini0 
of his times. 
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Photograph of micro ‘tubules’ obtained from nerve fibres of a monkey infected with poliomyelitis virus. 
The photograph, which was taken with an electron microscope by Dr. E. De Robertis and Dr. F. O. Schmitt 
of the Biology Department of the Massachusetts Institute of Technology, is magnified 60,000 times. The 
scale marker in the upper right indicates 1/100,000 of an inch. The dark spots in the three ‘neurotubules’ 
are found only in nerves infected with polio virus and give important new clues about the means by which 
the virus is brought from the point of infection to the central nervous system where it produces paralysis. 


The Fight against Polio 





MAURICE: GOLDSMITH, B.Sc. (Econ.) 


OF all diseases poliomyelitis is one of the most dreaded. 
When the U.S. Public Health Service made a house-to- 
house canvass of the whole country in 1946, it was found 
to be the disease best known to and most feared by 
mothers who were interviewed.* The reasons for this 
attitude are obvious: the sudden onset of the illness, for it 
strikes swiftly and without warning; the long duration, with 
its severe and painful symptoms, and the possible crippling 
effects which may last throughout life; and the dread of 
communication from sources not known or understood. 

The medical scientist at the moment can help very 
little to allay this dread, apart from making clear that the 
majority of patients recover or are not desperately crippled. 
The fact is that there is widespread ignorance about the 
fundamental epidemiological process of the disease. Little 
is known about the portal of entry, method of spread, 
possible trigger mechanism responsible for the appearance 
of paralysis, and the existence of extra-human reservoirs 
of the virus. 


* Especially relevant in this connexion is the description by Miss 
Flizabeth P. Rice of the emotional tensions that arise in a community 
during a polio epidemic. ‘In New Haven, Connecticut,”’ she said, 
“during an epidemic, people crossed the street to avoid passing the 
house in which there had been a patient with polio. A woman, 
volunteering her services in wringing packs, was asked by her land- 
lord to leave her apartment or to give up going to the hospital 
because the neighbours were complaining. One family in quarantine 
was requested by neighbours to avoid using the back porch. Parefits 
found themselves not acceptable in social groups, even in homes 
where there were no children.” 


Because of this ignorance, the recent First International 
Poliomyelitis Conference which I attended in New York 
was of especial importance. Some 2000 scientists, research 
workers and clinicians from many countries were given the 
opportunity of pooling and exchanging knowledge, of deter- 
mining future studies and of planning a continued attack 
on an international scale. Indeed, an Organisation Com- 
mittee was set up, charged with the task of creating an 
international body and to fix the place and date of the first 
formal meeting to be held in 1951. English representative 
on this Committee is Professor Herbert J. Seddon, the 
medical director of the Wingfield-Morris Orthopaedic 
Hospital, Oxford. 

I found interesting the suggestion that this new world 
body might serve as the basis for a clearing-house for 
information leading to man’s control of virus diseases, as 
he now controls bacterial diseases: for there is no cure for 
any virus disease—whether infantile paralysis, the common 
cold, influenza, smallpox, measles or rabies. Most of them 
can be prevented by such means as vaccination, but once 
the disease is established in the human body it takes its 
course unaffected by any treatment. 

One of the most complete surveys of the epidemiologic 
patterns of polio in different parts of the world was reported 
by Dr. Albert B. Sabin, professor of research pediatrics, 
College of Medicine, University of Cincinnati. Polio has 
a world-wide distribution, but the prevalence of clinically 
detectable disease varies widely from place to place, and 
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Demonstration of a therapy tank. Polio patient in transparent respirator. 
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even in a localised area, the incidence fluctuates from year 
to year. 

Some areas, notably Scandinavia and the Northern 
United States, have a longer history, and a higher fre- 
quency, of epidemics and generally greater incidence rates 
of polio than in the rest of the world. In these areas, the 
disease has undergone a progressive change in the selection 
of its victims, so that what was a predominantly infantile 
disease now has an apparent greater incidence in the older 
age groups, including a considerable number of adults. 

For example, 53° of the 228 paralytic cases in Copen- 
hagen in 1944 occurred in individuals over 15 years of age. 
In 1916, 3:7°% of the polio victims in cities in the U.S.A. 
were over 15; today, 25° are over 15. In London, in the 
1947 epidemic 35° of the cases were over 15: and in 
England and Wales, 33%. One of the chief factors in this 
change is the progressively reduced susceptibility in children 
under 5 years of age. On the other hand, the virus has been 
proved to exist endemically in many regions of the world, 
as in China and the Phillipines, where very little clinical 
polio exists. 

To explain the diversity of the disease incidence at 
different places and different times, Dr. Sabin supported 
the theory that the change has been in the human host 
rather than in the virus. The theory suggests that due to 
some subtle influence—connected with the water, soil, diet, 
and so on—constitutional resistance to the virus is different 
among peoples of various regions with different environ- 
ments and ways of life. This would account for the 
regional difference in polio incidence throughout the world. 
Since such influences are never static, any given popula- 
tion’s ability to resist the disease is bound to change with 
time. Dr. Sabin called for further research into the influ- 
ence of geographical regions and ‘the ways of life’ of their 
populations. 

Poliomyelitis is a difficult disease to diagnose before the 
appearance of the characteristic paralysis, because no 
simple means is known by which the causative agent can 
be identified: and there is no practical and simple method 
by which the virulence of the virus can, be determined. 
Sometimes the paralysis never takes place, and the correct 
diagnosis will depend upon the clinical acumen of the 
physician. That is why an urgent need is a positive test 
which will allow treatment at the earliest possible time; 
this is a vital need because the maximum amount of 
damage to nervous tissue is done usually in the first few 
days of the disease. 

Drs. David Glick and Frank Gollan, of Minnesota 
University, described a substance in the blood stream 
which acts as a ‘barometer of infection’. They showed that 
a biochemical change occurs in the blood which parallels 
the course of the polio infection. Hyaluronidase—an 
enzyme in bacteria, viruses, snake bites and bee stings— 
hastens the spread of the infection by dissolving the 
cement substance that holds the tissue cells together. This 
allows of the rapid spread of the infection. The body 
produces an inhibiting agent which attempts to control 
this enzyme. They found that in animals and 27 human 
polio cases, the amount of the enzyme increased in direct 
Proportion to the infection. It is thus an index of infection 
and may prove helpful in diagnosis. 

Dr. Irvine McQuarrie, head of the Department of 
Pediatrics of Minnesota University, distinguishes these 
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Since the International Poliomyelitis Conference 
ended a new drug that has some chemotherapeutic 
effect on the virus and a quick test for polio have 
been announced. 

Under Dr. Murray Saunders, at Columbia Uni- 
versity, apparent control of polio in mice has been 
established with the use of a specific drug, known 
as phenosulphazole. This drug, in a single dose 
administered by mouth, is reported to have cured 
mice in the early stages of the disease. A parallel 
experiment has been started on human beings. 

The quick test for polio is reported by Dr. Pierre 
Lapine, of the Pasteur Institute, Paris. It consists 
in injecting faeces from suspected polio patients into 
the brains of five mice. Two days later the mice are 
given an injection of active Lansing mouse-adapted 
virus. At the same time, another five mice are 
injected into the brain with the Lansing virus only. 
Within 10 or 11 days at least four of these latter mice 
should be dead: and at least three of the former group 
should be alive and well. If the material from the 
patient did not protect them, he did not have polio. 











chronological stages: the first stage, the prodromal, is 
often overlooked because of the mildness of the symptoms. 
It is a short period of fever and malaise, undistinguishable 
from a common cold or an upset stomach. The second, 
pre-paralytic stage, shows an intensification of the previous 
symptoms. 

The first signs of involvement of the nervous system 
appear. Fever may be high, headache intense, nausea and 
vomiting prominent. Signs of neuromuscular disorder 
appear—stiff neck and back, pain and tenderness in the 
leg and arm muscles. The patient either makes a gradual 
recovery, or the third—paralvtic—stage appears after three 
or four days. Diagnosis of polio now becomes definite. 
Most paralytic cases are of the spinal type, with paralysis 
occurring more often in legs than in arms. The few with 
involvement of the chest muscles and the diaphragm are 
often in need of a mechanical respirator. In this third stage 
develop not only the pure spinal type, but also the deadly 
bulbar, bulbar-spinal, and bulbar-encephalitic types. 

Professor John A. Anderson, head of the Department of 
Pediatrics of Utah University, commented on the consider- 
able individual variation in the incubation period of the 
disease. It is usually placed at one to three weeks, but it 
can be as short as three days and as long as 35 days. The 
majority of those who develop paralysis recover their motor 
functions completely in due time. Only 20° of those who 
develop clinical polio develop paralysis, and of these it is 
a minority which is left with serious residual handicap. 

Although polio appears as a distinct entity to the 
clinician, workers in the field believe that there are involved 
a number of somewhat different pathogenic viruses. Dr. 
John R. Paul, Professor of Preventive Medicine at Yale 
University, listed the characteristics that distinguish this 
group of viruses from other viruses and enumerated th2 
different strains within the group identified up to now. 

General characteristics of polio viruses are: first, prefer- 
ence for the grey matter of the central nervous system 
(it is this feature which justifies the name poliomyelitis); 
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second, recoverability of the infection agent from the 
intestinal tract of the infected host; third comes the 
smallness of size of the virus particles; and fourth, 
the narrow range of susceptible animals. (These are man 
in nature and, experimentally, the primates and three 
species of rodents—cotton rats, mice and hamsters.) 
The fifth characteristic of the virus is its ability to resist 
ether, which enables the research worker to rid a virus- 
containing substance of bacteria and other contaminants. 

Strain differences are being studied by noting the differ- 
ent response of the host to the different varieties of polio 
viruses. One group, the Lansing-like strains, has been 
adapted for the rodents, and has enabled research workers 
to conduct large-scale surveys of polio immunity in the 
general population. In carrying the Lansing-strain through 
mice, it may become ‘contaminated’ with a polio-like 
virus disease which occurs spontaneously in mice. At least 
two viruses which attack nervous tissue have been found in 
mice, one of which is widespread among mice colonies. 
The relation between the polio viruses of men and mice is 
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interesting from an evolutionary point of view. Study of 
the different strains is important if attempts are to be mage 
to prepare specific vaccines, or to study the age distriby. 
tion of antibodies against polio in various populations. 

During the past two decades there have been great 
advances in the successful treatment of infections caused 
by bacteria. Therapeutic successes have been achieved 
against spirochaetes, protozon (e.g. the malarial parasite) 
and worms. But therapy is quite unsatisfactory in the 
diseases caused by viruses and rickettsia {the latter Cause 
typhus and scrub typhus). However, there are a large 
number of laboratory experiments going on in the search 
for prophylactic and therapeutic drugs in polio. 

Dr. Raymond N. Bieter, professor of pharmacology 
at the University of Minnesota, described how he has found 
that certain organic compounds protect 90% of experi- 
mental mice against polio. He tested 393 compounds 
before he hit on one which would ‘satiate’ the polio virus 
so that it would not attack the nucleoprotein of the 
central nervous system. In this research, he discovered 
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Polio notifications in 1947. 
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the efficacy of the nucleic acids 
(in particular, yeast nucleic 
acid) against polio. He also 
experimented with benzidine 


RATES PER 100, OOO 

















Under 5 dyes, notably trypan red, which 
5 - 10 proved effective in 66°% of the 
2-20 mice on which it was tried. 
Azo dyes—which can be taken 
20-40 a 
Y orally—also were promising. 
Wy 40+ Another group of promising 
S\NY “/, compounds was _pteroylglu- 
% YEG tamic acid, the synthetic form 
ere LY Uy > of folic acid, a vitamin of the B 
= wT II group whose deficiency brings 
PE Ny =U = oY) about a form of anaemia. 
—. -— Riding “GZ GN Dr. Sven Gard, of Sweden. 
92 ~ ° ° ° 
—— . Yy wanted more investigation of 
a —~ TT / i ity— 
ANY TN FY ee Aiindsey ane-vediper peannney4 that Is, the 
aN oe —_}_-5-_—_1 -47iae ability of specific tissues of the 
My, CHESHIRE —_ AY | 
505 OTIS, body to withstand attack by 
“$= - o7 Wii. RG the polio virus. He had isolated 
Y fadt 7 fy ALS) < fe =~ ° . 
Fos evapiliitecaneceestiineseesapllicnsanttnanaa ‘a \ a yet unidentified substance 
2 8 a n LAS \ 
me TUN oX~* from tissues which he called 


an ‘immature’ or ‘incomplete 
virus. It has all the physical 
properties and reactions to 
tissues of the polio virus, but 
does not create actual infection. 

One of the most successful 
vaccination trials against polio 
was reported by Dr. Isabel 
M. Morgan, assistant professor 
of epidemiology, at John 
Hopkins University. She and 
her associates have vaccinated 
monkeys successfully with 4a 
killed virus of a type which 
might eventually be used for 
humans. In June, 1947, they 
were able to induce complete 
immunity in a high percentage 
of Rhesus monkeys by injecting 
them with a live virus. Although 
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this vaccine was an effective laboratory tool to determine 
the mechanics of polio immunity, it was too dangerous 
for human use. (Two strains of polio virus were used. 
The Lansing, adapted for extensive research in monkeys, 
cotton rats and mice, and the Brunhilde, particularly 
virulent in terms of infection and severity of paralysis.) 

Dr. Morgan is also attempting to produce a vaccine 
against all the important polio strains. Vaccination with 
two strains of polio virus inactivated by formalin have 
rendered the majority of monkeys immune to massive 
injections into the brain of one virus or the other, these 
injections being large enough to be lethal to an unvaccin- 
ated animal. She has also found that chimpanzees, like 
human beings, could become virus carriers. 

Dr. Sidney O. Levinson, of the Michael Reese Research 
Foundation, Chicago, explained researches in which the 
virus was inactivated by exposure to ultra-violet rays. 
Numerous injections of the vaccine so derived gave mice 
an immunity which made them resistant to direct injections 
of polio virus into their brains. With monkeys it was 
possible to obtain 40° immunity by this method, although 
the vaccine dosage had to be some twenty times greater 
for them. His view—generally accepted—is that “‘we have 
evidence and some promise of getting a vaccine against 
polio in man”’. 

At the Children’s Hospital of Philadelphia, a chemical 
compound, oxythiamin, has been used which increases 


resistance to polio in mice by producing a deficiency of 
vitamin BI. It was noted that large doses of Vitamin Bl 
had no beneficial effect, but a deficiency brought about 
increased resistance. Therefore, because it counteracts 
vitamin Bl, oxythiamin was used with good results. 

Once the illness has run its course, the most important 
objective of treatment is to prevent deformities. Paralysis 
may disappear completely, with or without any specific 
treatment, but deformities must constantly be watched for. 
Of 450 polio patients seen at the Mayo Clinic, Rochester, 
during 1940-45, no less than 292 had multiple deformities 
and 52 simple. The deformities, once established, are pro- 
gressive in character unless appropriate counteracting 
measures are taken to correct them. 

A great deal of progress has been made in this field. 
The great need is to prevent muscle shortening that can later 
cause deformity. The affected muscle groups are, therefore, 
given active or passive exercise to maintain them through 
their normal range of movement. This is done even when 
the nerve control of that muscle group has been destroyed 
completely by polio. 

Orthopedic surgery is playing a great part. Dr. Joseph 
S. Barr, of Harvard University, described to the Confer- 
ence an operation in which the tendon of an unaffected 
muscle is transposed into the insertions of the paralysed 
one. In this way, the transposed muscle assumes the 
function of the paralysed. 








Blackett’s Book Dissected 


By E. M. FRIEDWALD 





CLEMENCEAU once said that war was too 
serious a thing to be left to the military. 
Professor Blackett’s book, coming as it 
does on top of the statements made by the 
Association of Scientific Workers and the 
Atomic Scientists Association in the course 
of the last two years, prompts the inevit- 
able analogy that the military and political 
consequences of scientific discoveries are 
far too serious to be left to scientists. 
One is forcibly reminded of Sir John 
Anderson's cogent remark that ““when men 
of eminence in any particular sphere 
moved outside their faculty they perhaps 
attributed to themselves an authority with 
which they were not vested”. It may be 
added that in the process they sometimes 
revealed a regard for logic and a respect 
for truth which cannot but undermine even 
that authority with which they are vested. 

Professor Blackett evidently has not 
one good word for the Baruch proposals 
and the U.N. Atomic Energy Commission 
plan. The American offer, far from being 
a constructive, imaginative and generous 
act of statesmanship—as some misguided 
idealists or, alternatively, confirmed 
Machiavellians have labelled it— is, in fact, 
a shrewd and cunning move aimed at 
prolonging indefinitely the United States’ 
monopoly and keeping Russia in a state 
of economic and political subservience. 

To justify this thesis, Professor Blackett 
has gone to a considerable length (over 
200 pages) of intellectual, though not 
very intelligent, acrobatics, sometimes 
letting himself be so carried away as to 
become even more Pope than the Pope. 
Thus he quotes a sentence from Mr. 
Baruch’s opening speech to the U.N.A. 
E.C. as proof of American duplicity. 
Mr. Baruch, speaking in a general way 
about the abolition of war, said that before 
a country is ready to relinquish any win- 
ning weapons, it must have a guarantee 
not only against atomic weapons, but 
against other weapons—biological, bac- 
teriological, gas, perhaps against war 
itself. Professor Blackett takes this 
flight of oratory as evidence that, even in 
the event of Russia’s acceptance in full of 
the American proposals, the United States 
could still refuse to fulfil its obligations 
on the grounds that other weapons had 
not been brought under control. That is 
something even the redoubtable Molo- 
tov-Vyshinsky-Gromyko trio had _ not 
thought of. But then it is only fair to 
them to say that control of weapons 
other than atomic never figured as part 
of the Baruch plan. 

Apart, however, from this and a few 
other attempts to outdo the Russians, the 
author keeps fairly closely to the Soviet 
line of argument. That line calls for a 
consistent belittling of the destructive 
power of atomic weapons and a flat 
denying of their revolutionising nature. 
For has not Stalin said time and again 
that he does not believe the atomic bomb 
to be as serious a force as certain politi- 
cians proclaim? So, by a few more or less 
deft strokes of the pen, Professor Blackett 
reduces atomic weapons to the level of no 
more than bigger and better weapons. In 


his view, the atom bomb has altered 
nothing, and those who believe otherwise 
are armchair strategists not worth bother- 
ing about. He devotes three chapters to 
proving that atom bombing could have 
no more decisive effect than conventional 
bombing had in the last war. The satura- 
tion power of atomic weapons, if not 
altogether ignored, is lightly dismissed. 
The difference in effect between dropping a 
million tons of explosives over a period of 
two years and unloading the same amount 
in two days is apparently something which 
has escaped the attention of this scientific 
Strategist. 

One of the main Soviet arguments 
against atomic control is that it would 
mean an intolerable interference with 
Russia’s economic development. This 
argument is taken over lock, stock and 
barrel by Professor Blackett who does 
not hide his belief that the Baruch plan 
would have precluded Russia from de- 
veloping her energy resources and “could 
in fact have transformed a programme of 
social _betterment into an international 
crime’. For the plants operated by the 
international authority would be dis- 
tributed according to strategic, and not 
economic, necessities. But Soviet output 
of energy per capita being so much lower 
than that of the West, Russia, in order 
to raise her standard of living, must 
develop her energy resources propor- 
tionately much more than, say, the 
United States. And what better source of 
energy can there be than atomic power? 
But this is just where, according to Pro- 
fessor Blackett, the Baruch plan cuts 
across Russia’s economic development 
and standard of living. 

This argument is so obviously non- 
sensical that it hardly needs any comment. 
For quite apart from the fact that the 
industrial use of atomic power is still some 
way off, it is clear that, for a long time to 
come, the economic development of any 
nation must be based on the conventional 
sources of energy. Now Russia’s coal 
reserves are the second largest in the 
world, her water power potential is by 
far the biggest and, by her own reckoning, 
her oil resources are larger than those of 
any other country. In no circumstances 
can Russia ever be more dependent on 
atomic energy for industrial purposes 
than the U.S.A. She will certainly always 
be much less dependent on it than almost 
every other country. 

But should she wish to develop atomic 
power for industry, nothing in the Baruch 
plan would have prevented her from doing 
so. For, as the Lilienthal report first 
revealed, the nuclear fuels can be denatured 
and thus rendered unsuitable for the pro- 
duction of atomic weapons, while still 
retaining most of their effectiveness as a 
source of industrial power. There was 
thus no reason why Russia should not be 
able to get the denatured fuel in accordance 
with her economic needs, and she could 
easily have provided for this contingency 
in the original atomic agreement. Not 
only does Professor Blackett completely 
ignore this basic fact of denaturation 





which renders atomic control a practical 
proposition, but he actually misrepresents 
the Lilienthal report as emphasising that 
it is difficult to control the military appli- 
cations of atomic energy without stopping 
its peaceful usages (p. 108). In fact, the 
Lilienthal report emphasised just the 
opposite. 

Another characteristic example of sup- 
pressing facts to support an opinion: 
Professor Blackett holds that the main 
obstacles to atomic agreement were the 
question of the veto and the unwillingness 
of the Americans to outlaw the bomb first 
and seek agreement afterwards.  Inci- 
dentally, as far as the second of these 
points is concerned, the Russians have 
just given the lie to the author by admitting 
to the United Nations the futility of out- 
lawing the bomb before taking any steps 
to control it. But that Professor Blackett 
did not know in advance. What he does 
not mention, however, is that even if these 
two obstacles had been overcome, there 
remained a still more formidable barrier. 
On March 5, 1947, Mr. Gromyko made 
known the fundamental Russian objec- 
tions to the plan: the Soviet Union 
rejected international ownership, manage- 
ment, licensing, and supervision of mines 
and plants, unlimited access for inspection 
of atomic plants, aerial surveys of deposits, 
privileges of travel for the authority’s 
agents, in fact, anything which would make 
for real control. All this is conveniently 
ignored in the author’s argument. 

Now in a book which makes a very 
large use of quotations, the omission of 
such facts which go to the very heart of 
the argument is inexplicable. If it is 
involuntary it reflects on the writer's 
ability; if it is deliberate the inference 
must be even less flattering. 

The shortcomings of the technical 
arguments are only matched by the happy 
simplicity of the author’s political reason- 
ing. The reader will not be surprised to 
find Professor Blackett advising Britain 
and Western Europe to have nothing to 
do with the Russo-American quarrel. 
He may perhaps raise his eyebrows when 
he is asked to consider what the American 
reaction would have been had Russia 
achieved the monopoly of atomic weapons 
and offered a Baruchic Molotov plan to 
the world. That is, if he can stretch his 
imagination that far. 

This latest effort in ‘scientific politics’ 
aptly illustrates the thesis that science and 
politics do not readily mix together—at 
least not in one person. The best politician 
among scientists and the best scientist 
among politicians may well end by being 
neither a good scientist nor a good polli- 
tician. Professor Blackett might do well 
to return to the fold of the nobler pro- 
fession. Otherwise physical science might 
lose a_ distinguished member, while 
political science would gain a recruit of 
doubtful value. 


Military and Political Consequences of 
Atomic Energy. By P. M. S. Blackett. 
(Turnstile Press, London, 1948; 216 pp., 
12s. 6d.) 
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The Scientific Film Festiva! 








— 


From October 4 to 11 there was held in London the second 
congress of the International Scientific Film Association, 
organised by the Scientific Film Association of Great Britain, 
with the aid of the British Film Institute. Present were dele- 
gates and observers from 22 countries and Unesco. 

Main aim of the conference was to establish the international 
body as the central clearing house of scientific films. To achieve 
this, the conference resolved to set up five main sub-committees 
to handle the following problems: 

1. The establishment of an international data card for com- 
piling a master index of scientific films available throughout the 
world, and the formulation of methods of appraisal of these 
films. 

2. The joint production by a number of countries of films of 
common interest. 

3. The exchange and distribution on the widest scale of 
scientific films and the customs regulations affecting such 
exchange. 

4. The setting-up of a scientific film reference library. 

5. The exchange of information between nations by means 
of a regular journal. 

Officers elected for the coming year are: President, M. Jean 
Korngold (Poland); Vice-Presidents, Mr. John Maddison (G.B.), 
and Mr. C. A. Burmester (Australia); Hon. Sec., M. Jean 
Painlevé (France); and Hon. Treasurer, M. Luc Haesaerts 
(Belgium). 

On Tuesday, October 12, a one-day conference on ‘“‘The 
Film in Scientific Research,”’ was held in the Royal Institution. 
Organised by the Sciences Committee of the S.F.A., the object 
was to make public the way in which the film could be of 
service to the scientist as a research tool. Sir Robert Watson- 
Watt presided, and there were sessions on the film as a research 
tool, on research films as an aid to the training of scientists, 
on scientific films as a medium of explaining research to the 
general public, and on the technical aspects of the use of films 
in scientific research. This was followed by a display of British 
and foreign research films. 

_The conference passed a resolution drawing the attention of 
cine-camera manufacturers to the lack of a good 16 mm. cine- 
camera for taking scientific films. 


Surveying the subjects of the films chosen for the second 
international Scientific Film Congress, one is aware of a strong 
bias towards the biological sciences at the expense of the 
‘physical’ or ‘exact’ sciences: out of a total of 39 films, 25 had 
to do with some aspect of biology as against some ten dealing 
with the physical sciences, and four or so with more general 
aspects or not really with science at all. Having remarked on 
this, it must be admitted that an amazingly varied fare was 
supplied by the 15 countries represented, and the six shows 
each of three hours’ duration were extremely stimulating. Where 
films were in colour (16 mm. Kodachrome in most cases) this 
was on the whole good in quality and intelligently used: a main 
criticism concerns the very unintelligent use of incidental music 
ina few cases, coupled at times with a florid or facetious style of 
commentary. 

Probably the most important, and certainly one of the best 
films of those which I saw was Jean Painlevé’s L’ Oeuvre Biologue 
de Pasteur. (Russia’s The World of Crystals, which I didn’t see, 
was generally accepted as the best.) Produced in France in 
1948 by Painlevé (who shot the cinemicrographic sequences 
himself and directed the scenes showing Pasteur’s experiments) 
and Georges Rouquier, a well-known documentary film 
director, it is intended for ordinary cinemas as well as non- 
theatrical audiences. It is a masterly example of popular 
scientific filmcraft, and the cinemicrographic sequences are as 
excellent as one would expect from Painlevé, who is one of the 
world’s leaders in this field. 

Two other examples of the ‘popular’ type of scientific film 
are of interest, in that both were made by the same Swiss 
concern and yet whilst the one is outstandingly good the other 
falls far short of its object. The first film, Substances Actives de 
Notre Vie, is about vitamins—their discovery via the experi- 
mental production of beri-beri in chickens, their isoiation and 
functions. This is excellent in drama and exposition, and well 





deserves the Gold Medal awarded to it at this year’s Venice 
Festival. The second film, The Way to the Invisible World (with 
English commentary), deals with the electron microscope and 
seems to fall, as regards the type of audience for whom it is 
intended, badly between two stools. On the one hand there is 
too much simplification in explaining the principles of the 
optical microscope, and a lot of ‘phoney’ medieval atmosphere 
involving alchemists; on the other, the attempted explanation 
of the limitation of resqlving power by the wave-structure of 
light in terms of animated sequences showing interference and 
diffraction is so fast and complicated that even trained scientists 
were left panting. 

Other films of first-rate quality were Great Britain's The 
Microscopy of Opaque Objects, a black and white instructional 
film produced by the Realist Film Unit as a sequel to their 
earlier Microscope; well planned and photographed, this film 
explains clearly the principles such as the Vertical Illuminator, 
used in metallurgical and other opaque microscopy; Skrub- 
tudsen (The Toad), a new Danish instructional in which some 
gruesome encounters are shown between the toad and snakes, 
hedgehogs, etc.; Science Helps the Farmer, a Canadian Film 
Board production in colour showing how such factors as 
accurate weather forecasting, selective breeding of crops and 
animals, and mechanisation have come to the aid of agriculture; 
Movement of Fresh Water Animalculae, by Professor Storch 
of Vienna University, a brilliant research record film in which 
one remembers vividly the beating heart of Daphnia Pulex: and 
Raindrops, an officially sponsored U.S. colour film presenting a 
clear analysis of the effect of rain on soil erosion. 

Other films worth noting include: Turn the Soil, an interesting 
contribution in colour by the Australian National Film Board 
on the history of Australia’s wheat industry; Naval Photography, 
a rather poor and showily-made American colour film on 
some of the less secret applications of photography to naval 
research, which nevertheless contained some beautiful shots of 
underwater explosions, stresses in materials viewed by polarised 
light, etc.; Cells in Tissue Culture, by Dr. Hughes of the Strange- 
ways Laboratory at Cambridge, showing cell division by means 
of phase-contrast microscopy; The Story of Trout (South Africa, 
colour) showing methods of breeding; /nside the Atom, Canada’s 
interesting review of Atomic Research at Chalk River, with 
perhaps too much stress on the function of radioactive isotopes; 
Cornish Pumping Engine, one of a series of record films made by 
the Shell Film Unit dealing with the first beam engine worked 
by high pressure steam and vacuum; Volta della Luna, an 
Italian silent instructional film in which animated models are 
used to explain the phases of the moon; Biologie des Acinétiens, 
a French research film on unit cellular infusoria; Polio Diagnosis 
and Management, an hour’s dissertation intended for general 
practitioners produced by the Crown Film Unit (Great Britain); 
B.C.G. from Norway, a good popular film on anti-T.B. vaccina- 
tion; In the South Seas, an interesting Australian description of 
a sociological survey into living conditions of natives of the 
Trobriand Islands; Incubation and Development of Birds, a 
sympathetic and charming study of marsh bird life, from Poland; 
and, last but certainly not least, America let us in on The Inside 
Story of Cake Baking, in which one learnt with interest that the 
technique of ‘microbaking’ or cookery beneath the microscope 
objective was a well established art enabling the finer points 
of batter quality and shortening to be distinguished. 

The one-day conference on ‘The Film in Scientific Research’ 
held by the Scientific Film Association at the Royal Institution, 
although not part of the International Congress, attracted many 
of the foreign film makers and scientists who had attended the 
latter. Some of the films shown in the evening were perhaps to 
the scientist even more interesting than those of the International 
Congress. First prize was probably shared between Diffusion 
Phenomena in Long Chain Polymers by Dr. Conmar Robinson 
of Courtaulds Research Laboratory, and Volcanic Activity at 
Paricutin by Dr. Pough of the American Museum of Natural 
History. The former film showed the molecular swelling and 
orientation produced in long chain polymer compounds by 
diffusing agents, the phenomenon being made visible owing to 
its double refracting nature by viewing through crossed micol 
prims; a quartz wedge compensator is used and the boundary 





354 


between the two fields shows as a black curve which moves 
slowly across the screen as diffusion proceeds. Experiments 
with white light were shot in colour, those with monochromatic 
light appropriately enough in black and white. The Paricutin 
film contained striking colour shots showing smoke from the 
fumaroles and lava eruption and flow on this young Mexican 
volcano. 

Differential Analysis in mathematics was represented by the 
12-year-old Fairthorne-Salt animated film x+x=a sin Nt, 
showing the effect of a forced vibration imposed on a natural 
frequency. Studies in Cine Radiography by Dr. Russell Rey- 
nolds showed movements of the human limbs, heart, lungs, etc. 
in X Ray photography; some shots, particularly those of the 
hand and wrist, were startlingly stereoscopic in appearance. 
Amongst other films shown was The Rite of Spring from Disney’s 
Fantasia, a striking, if not always entirely accurate, summary of 
the evolution of life up to the dinosaur. 


Trouble Moteur de la Denutrition (Belgium). 


A film for the specialist, repetitive treatment of the subject 
makes it dull to the layman. The film was produced by Dr. 
Edgard Simonart of Louvain University and shows the effect 
of vitamin treatment on patients suffering from malnutrition. 
The sequences showing the ‘before’ and ‘after’ effects of the 
treatment are well done. 


Feeling of Hostility (Canada). 

This is a film in a series on Mental Education which deals with 
the mental reactions of a child to a life largely devoid of parental 
sympathy and affection. The film handles the subject well on 
the whole and should be useful in connexion with marriage 
guidance groups and with young people. There is a sincerity 
about the film which is convincing but occasionally it fails to 
‘get across’. 


Pest Series (Great Britain). 

Consisted of extracts from a series of films now in production 
dealing with insects, etc., that cause damage to fruit. These 
extracts are well up to the standard one expects from the Shell 
Unit and contain first-class photography and an imagination so 
often lacking in educational films. 


Atomic Energy (United States). 

A clear and concise film on this subject with first-class anima- 
tion and mathematical facts explained in a way which would be 
perfectly clear to the non-mathematician. 


The Caterpillar (Denmark). 

A silent film produced by Dansk Kulturfilm which describes 
the life-cycle of the cabbage butterfly. A first-rate teaching film 
which contains good photography with some excellent close-ups 
and an economic use of sub-titles which some of our own film 
producers would do well to copy. 


Circulation of the Blood (Great Britain). 

An excellent teaching film in which the animation is par- 
ticularly striking. Will have good teaching value with senior 
forms, the commentary is very concise, and all the points are 
presented in a manner which will hold the attention of the 
student. 


The Story of Plant Life (Russia). 


Undoubtedly the outstanding film of the session and an 
example of what may be achieved in the realm of the educational 
film. The colour is superb, and certain parts of the film such as 
the water-lily sequence and prehistoric forest will remain in the 
memory when many other films are forgotten. There is so much 
that is intensely beautiful in this film that it seems unfair to 
single Out any special features. The film has a perfect musical 
background. It has an English commentary and one hopes 
that it may be possible for it to be widely shown in this 
country. 


The Internal Ear of the Mouse (France). 
A well-produced film in colour which shows very clearly all 
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the details of an operation on the internal ear of a mo 
Useful for medical students but rather gruesome for the lay 
in spite of the excellent production. 


Mastitis (Canada). 

This film would be useful in connexion with farming tal 
and for students of agriculture dealing as it does with the pg 
cautions and cure for mastitis the disease of the udder which 
at times so prevalent. The colour in this film is not alwa 
successful but the film deals with the subject in a straightforwe 
manner and covers both the machine- and hand-milking of t 
cow. 


Béton Précontraint (Belgium). 


An amateur film this film is of a technical nature and wou 
appeal mainly to the engineer dealing as it does with the man 
facture of pre-stressed concrete; which material is used in tl 
construction of the new mole at Zeebrugge. 


White Island (New Zealand). 

Provides an interesting account of the survey of the volca 
island and deals with the work of the scientists who we 
members of the party. A good example of the excellent qual 
of the New Zealand News Reel; apart from its scientific natu 
is of general interest. 

Atomisation (Great Britain). | 

Another first-rate example of the work of the Shell Unj 
Only excerpts were given, for the film is still in producti 
Highlights shown were the cup revolving at 6000 revolutio} 
per minute and the portion of the film filmed at 3000 fram 
per second. The film deals with the use of jets and should be 
worthy example of the work of the British Film Industry. 


i 


The World of Crystals (Russia). 7 


Another first-class representation of the imagination al 
skill of the Russian film producer. In spite of the fact that t 
commentary was in Russian the film held the audience by 
sheer beauty and method of putting over the material. Film 
in sound and colour the film deals with the crystal as used in tf 
gramophone, microphone, wireless, etc. The method of showi 
the crystals as seen through the microscope is brilliant and, as 
the previous Russian film, colour, material and musical bach 
ground form a perfect trilogy. 


Heritage of the Past (Belgium) 

A good example of the film as used in army education in th 
country. The film deals with the beauty of Belgium as found 
the country chiefly in connexion with places of historic interes 
The subject is handled simply and well. 


Premier Stade de la Vie des Myxomycetes (France). 


Consisted of five cinemicrographic films containing researc 
records made by Jean Dragesco of the National Researd 
Centre in Paris. The two shown at this session dealt with fun 
and were particularly well produced. The sequence showing th 
internal circulation of the fungus was specially striking. 
commentary would have added to the interest of the films. 


The Praving Mantis (France). 


A most interesting and entertaining film of a typical Frene 
character showing a deal of imagination. The characteristi¢ 
of the mantis are shown clearly in the film and particular 
vivid are the sequences which show the mantis devouring 
live insect and the stalking and eventual killing of a grasshoppé 
by the mantis. The film also deals with the sexual life of t 
mantis. 


Precise Measurement (Great Britain) and Elektronkephalagraph@ 
(German) were also down for showing at this session but t 
lateness of the hour prevented my seeing these, as I had to cate 
a train back to Brighton. 


Printed and Published in Great Britain by Jarveid & Sons, Ltd., Norwich. | Editorial Offices: 244 High Holborn, W.C.1. 
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